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ABSTRACT 


The  Aircraft  Maintenance  Exoeriance  Design  -Handbook  was  developed  for  the 
Maintenance  Policy  and  Engineering  Division  of  the  Naval  Air  Systems  Command. 
This  Handbook  presents  guideline  procedures  for  evaluating  new  aircraft 
quantitative  maintainability  parameters,  establishing  weapon  system  requirements 
and  analyzing  component  designs. 

The  Aircraft  Maintenance  Experience  Design  Handbook  is  organized  into  three 
parts.  Parts  I  and  II  addressing  maintenance  at  both  the  Organizational  and 
Intermediate  levels  while  Part  III  is  primarily  a  discussion  of  component 
installations  at  the  Organizational  level.  Part  I  contains  a  description  of  the 
technical  analysis  leading  to  the  development  of  the  Maintainability  Index  Model 
(MIM).  Part  II  provides  the  instructions  for  the  application  of  the  model  for 
establishing  maintainability  requirements  and  evaluating  maintainability 
predictions.  Part  II  also  provides  maintainability  data  on  various  aircraft  and 
their  systems  which  will  aid  the  user  in  making  procedure  adjustments  for 
special  aircraft  applications.  Part  III  presents  quantitative  and  qualitative 
information  concerning  the  maintainability  attributes  of  selected  maintenance 
significant  component  installations.  Those  installation  characteristics  that 
have  proven  to  be  effective  in  expediting  or  simplifying  maintenance  are 
highlighted . 

The  procedures  are  presented  in  a  sequence  to  permit  analysis  for  the  total 
aircraft,  or  down  to  aircraft  system  or  component  level.  Design  and  maintenance 
engineers  can  use  this  information  for  analyzing  new  systems  and  components  or 
those  being  considered  for  change . 
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PREFACE 


This  report  was  prepared  by  V ought  Corporation,  Maintainability  Engineering 
Group,  Logistics  Engineering  Section,  Dallas,  Texas.  The  project  was  conducted, 
under  contracts  N00140-76-C-0025  and  N00140-77-C-0091  and  was  monitored  by  the 
Naval  Air  Systems  Command,  Aircraft  Structures  and  Equipment  Branoh,  AIR-4114, 
with  Mr.  George  J.  Donovan,  as  coordinator. 
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AIRCRAFT  MAINTENANCE  EXPERIENCE  DESIGN  HANDBOOK 


1.0  IMXfiQDUCnQtt  HMD, ..SUMMA M 

The  Aircraft  Maintenance  Fxperlence  Design  Handbook  was  developed  for  the 
Maintenance  Polioy  and  Engineering  Division  of  the  Naval  Air  Systems  Command. 
The  Handbook  presents  guideline  procedures  for  evaluating  now  aircraft  quantita¬ 
tive  maintainability  parameters,  establishing  weapon  system  requirements  and 
analyzing  component  designs. 

The  Aircraft  Maintenance  Experience  Design  Handbook  is  organized  into  three 
parts.  Parts  I  and  II  address  maintenance  at  both  the  Organizational  and  Inter- 
meaiate  levels  while  Part  III  primarily  discusses  component  installations  at  the 
Organizational  level.  Part  I  contains  a  description  of  the  technical  analysis 
leading  to  the  development  of  the  Maintainability  Index  Model  (MIM) .  Part  II  pro¬ 
vides  the  instructions'  for  the  application  of  the  model  for  establishing  main¬ 
tainability  requirements  and  evaluating  maintainability  predictions.  Part  II 
also  provides  maintainability  data  on  various  aircraft  and  the.tr  systems  which 
will  aid  the  user  in  making  procedure  adjustments  for  special  aircraft  applica¬ 
tions.  Part  III  presents  quantitative  and  qualitative  information  concerning  the 
maintainability  attributes  of  selected  maintenance  significant  component  instal¬ 
lations.  Those  installation  characteristics  that  have  proven  to  be  effective  in 
expediting  or  simplifying  maintenance  are  highlighted. 

The  procedures  are  presented  in  a  sequence  to  permit  analysis  for  the  total 
aircraft,  or  down  to  aircraft  system  or  component  level.  Design  and  maintenance 
engineers  can  use  this  information  for  analyzing  new  systems  and  components  or 
those  being  considered  for  change. 

PART  I.  DEVELOPMENT  OF  THE  MAINTAINABILITY  INDEX  MODEL  -  A  TECHNICAL  ANALYSIS 

Section  2.0  presents  a  supplemental  procedure  to  the  3-M  Maintenance  Data 
Reporting  System  (Reference  18)  converting  Fleet  reported  data  into  a 
"design- to"  equivalent.  A  standard  data  reduction  procedure  is  presented  for 
reducing  raw  3-M  data  tapes  into  three  classes  of  maintenance.  This  was  done  to 
identify  specific  maintenance  actions  and  time  as  either  the  responsibility  of 
the  contractor  that  can  be  controlled  through  design  or  the  responsibility  of 
the  Navy  that  cannot  be  controlled  through  design.  A  computer  routine  was  used 
to  establish  the  three  classes.  Class  1  identifies  all  Fleet  reported  mainte¬ 
nance.  Class  2  is  an  intermediate  step  to  eliminate  Navy  responsible  mainte¬ 
nance  actions.  Class  3  identifies  "design- to"  maintenance  achieved  by  eiim- 
inating  Navy  controllable  maintenance  time  from  Class  2  maintenance.  This  was 
accomplished  using  data  from  the  A-7A  and  P’-14A  maintainability  demonstrations 
which  showed  that  a  mathematical  relationship  exists  between  maintenance  time 
documented  by  technicians  and  maintenance  time  measured  by  monitors.  Thus,  this 
section  validates  the  need  to  adjust  maintainability  parameters  by  screening 
maintenance  actions  and  maintenance  time. 

Section  3.0  describes  the  derivation  of  the  Maintainability  Index  Model 
which  shows  that  the  maintainability  characteristics  of  tactical  Fighter/ 
Attack/ASW  aircraft  are  directly  related  to  design  and  performance  parameters 
and  as  the  physical  size,  performance  and  capability  of  a  weapon  system  varies, 
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so  does  lta  maintenance  requirements.  Measurement  of  this  relationship  Is 
achieved  through  use  of  a  Maintainability  Index  Model . 

PART  II.  MAINTAINABILITY  INDEX  MODEL  APPLICATION  INSTRUCTIONS 

Seotion  4.0  presents  a  set  of  weapon  system  Maintenance  Manhours  per  Flight 
Hour  (MMH/FH)  conversion  charts  that  allow  the  user  to  oonvert  fleet  reported 
3-M  data  (Class  I )  to  a  "design-to"  equivalent  (Class  3).  The  total  alroraft 
MMH/FH  conversion  chart  shows  that  an  inorease  in  "design- to"  maintenance  is 
magnified  by  a  factor  of  approximately  2.5  in  the  operational  environment. 
These  charts  can  be  used  to  establish  new  aircraft  MMH/FH  requirements  at  the 
weapon  system  level . 

Seotion  5.0  provides  a  procedure  for  evaluating  contractor  quantitative 
maintainability  predictions  at  the  system  level  using  the  Maintainability  Index 
Model.  Techniques  presented  in  this  section  can  also  be  used  by  the  Navy  to 
establish  system  goals  based  on  operational/mission  profile  and  desired 
technology  improvements. 

Tne  model  is  presented  at  system  level  to  conform  to  the  usual  responses  to 
HFPs  (Request  for  Proposal)  which  are  normally  restricted  to  this  level  because 
of  the  lack  of  detail  design  data.  The  primary  output  from  the  model  is 
displayed  graphically  for  each  system.  Completion  of  the  system  worksheet  and 
plotting  selected  results  on  the  graphs  enables  the  user  to  evaluate  the 
contractor  predictions  for  a  new  system.  The  difference  between  model  baseline 
data  and  the  contractor's  prediction  reflects  the  net  maintainability 
improvement  or  degradation  over  the  established  (state-of-the-art)  design. 

A  secondary  use  of  the  model  is  to  aid  in  establishing  new  weapon  system 
requirements  and  system  goals.  Prior  to  the  release  of  the  RFP ,  operational/ 
mission  profile  data  can  be  input  to  the  model.  Maintenance  Index  (MMH/FH) 
system  graphs  can  be  solved  yielding  baseline  state-of-the-art  values.  The 
addition  of  a  desired  percentage  improvement  over  the  baseline  design  will  pro¬ 
vide  system  goals  for  the  new  procurement.  Summation  of  the  system  goals  can  be 
used  to  establish  total  weapon  system  requirements . 

PART  III.  EVALUATION  AND  ANALYSIS  OF  SELECTED  COMPONENT  INSTALLATIONS 

Section  6.0  presents  an  analysis  of  the  relationship  that  design  and  instal¬ 
lation  traits  have  on  maintenance  as  experienced  by  the  Fleet  for  selected 
maintenance  significant  components.  After  component  identification,  which  was 
based  on  maintenance  frequency  and  manhour  consumption,  functionally  similar 
components  were  qualitatively  and  quantitatively  evaluated  on  all  nine  aircraft, 
allowing  a  comparison  of  both  good  and  bad  design  features  to  be  made.  These 
evaluations  were  based  on  what  must  be  done  to  remove,  replace,  and  functionally 
check  the  item,  i.e.,  how  good  was  a  particular  design  in  facilitating  mainte¬ 
nance  and  how  good  was  the  product  maintainability?  Evaluations  were  made  with¬ 
out  regard  to  cost,  (eight  or  acknowledged  maintainability  compromises,  and 
therefore  are  representations  of  ideal,  maintainability. 

Each  of  the  functional  component  analyses  has  three  sheets  of  data  pro¬ 
vided.  The  first  is  a  tabular  display  of  the  3-M  maintenance  data  each  aircraft 
experienced  during  the  selected  time  frame  for  the  Work  Unit  Code  vWUC)  listed. 
The  second  is  a  graphical  presentation  of  several  parameters  deemed  the  most 
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significant  in  describing  the  maintainability  and  maintenance  coats  of  a 
component.  The  third  is  a  discussion  of  how  the  peculiar  design  traits  of  the 
component  impaot  Organisational  level  maintenance.  Emphasis  is  plaoed  on  Reaiove 
and  Replace  (H+ft)  time  as  the  "purest"  measure  of  installation  design  effective¬ 
ness.  Recommendations  are  made  to  aid  in  establishing  maintainability  oriteria 
for  application  prior  to  component  and  weapon  system  design.  This  portion  of  the 
Aircraft  Maintenance  Experience  Design  Handbook  should  be  used  in  conjunction 
with  the  Qualitative  Maintenance  Experience  Handbook  prepared  for  the  Mainte¬ 
nance  Polioy  and  Engineering  Division,  20  October  1975.  This  Handbook  oontains 
qualitative  information  on  component  installations  on  the  same  airoraft  found  in 
this  text.  A  P-3C/S-3A  supplement  to  the  Qualitative  Maintenance  Exoerlenoa 
Handbook  was  prepared  in  August,  1977  and  also  should  be  used  with  the  Design 
Handbook. 

1.1  DATA  DERIVATION 

Baseline  maintenance  data  used  in  this  Handbook  was  derived  from  the  Navy 
Maintenance,  Management  and  Material  (3-M)  System.  The  majority  of  the  data 
used  in  Section  6.0  was  obtained  from  the  Naval  Aviation  Logistics  Center  (NALC) 
through  the  use  of  their  ASMRA  (Adjustment  of  Scheduled  Maintenance  Requirements 
through  Analysis)  programs.  Additional  data,  used  primarily  for  development  of 
tne  two-digit  system  Maintainability  Index  Model,  and  flight  hours  for  the  time 
period  covered  were  obtained  from  the  Navy  Fleet  Maintenance  Support  Office 
( FMSO)  via  raw  3-M  data  tapes  and  the  Fleet  Weapon  System  Reliability  and 
Maintainability  Statistical  (RAMS)  Summary  Report. 

A  list  of  references  and  a  list  of  abbreviations  and  acronyms  are  provided 
to  enhance  the  readability  of  the  Handbook.  Appendix  A  is  a  data  summary  and 
Appendix  B  is  a  Standard  Work  Unit  Code  (SWUC)  Matrix,  both  taken  from  FMSO  data 
on  the  eight  airoraft  analysed  in  Section  5.0  of  the  Handbook.  These  aircraft 
are  the  A-4,  F-4,  A-6,  A-7,  F-8,  AV-8,  F-14  and  S-3.  Appendix  C  summarizes  a 
special  study  on  the  mathematical  relationship  between  reported  and  measured 
maintenance  task  time  on  A-7A  and  F-14A  aircraft.  Appendix  D  presents  the 
background  of  data  used  in  Seotion  6.0  in  the  Handbook.  Appendix  E  presents  a 
study  on  some  of  the  faotors  that  effect  MMh/FH  during  the  life  cycle  of  the 
aircraft. 

Any  questions  concerning  the  use  or  derivation  of  information  contained  in 
this  Handbook  should  be  directed  to  the  Aircraft  Structures  and  Equipment 
Branch,  Maintenance  Policy  and  Engineering  Division,  Naval  Air  Systems  Command, 
Washington,  D.C.,  20361. 
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DEVELOPMENT  OF  THE  MAINTAINABILITY  INDEX  MODEL  -  A  TECHNICAL  ANALYSIS 
2.0  CLASSIFICATION  OF  MAINTENANCE  DATA 

Part  I  of  the  Handbook  presents  a  discussion  on  the  development  of  the 
Maintainability  Index  Model  (MIM) .  The  MIM  is  the  tool  used  to  provide  baseline 
maintenance  requirements  as  a  function  of  design  constraints.  Supporting  docu¬ 
mentation  that  follows  is  based  on  the  assumption  that  the  elemental  activities 
for  a  new  system  will  closely  resemble  the  systems  for  which  data  was  collected. 
Mathematics  has  been  kept  to  a  minimum,  stressing  simplicity  in  calculations  and 
evaluation  procedures.  The  end  product  is  an  estimating  technique  relying 
heavily  on  past  experience  but  still  responsive  to  new  design  technology 
improvements. 

The  fundamental  problem  in  developing  a  procedure  for  predicting  and  eval¬ 
uating  new  aircraft  maintenance  requirements  was  to  provide  a  standard  criteria 
of  measurement  acceptable  to  both  the  Navy  and  the  contractor.  The  approach 
taken  in  this  Handbook  was  to  use  the  3-M  Maintenance  Data  Reporting  (MDR) 
System  (Reference  18)  as  a  data  source  and  develop  a  supplemental  procedure 
which  converts  reported  3— H  data  into  a  "design- to"  equivalent  and  vice-versa. 
Steps  necessary  to  accomplish  this  include: 

o  Discussion  of  3-M  data  as  a  data  source  for  evaluating  contractual 
requirements . 

o  Identification  of  three  classes  of  maintenance  to  aid  in  data  analysis 
and  a  discussion  of  pertinent  maintenance  actions  and  maintenance  time 
that  can  be  controlled  through  design. 

2.1  THE  3-M  MAINTENANCE  DATA  REPORTING  SYSTEM 

Proper  evaluation  of  aircraft  maintenance  data  requires  that  attention  be 
given  to  the  type  of  data  being  analyzed.  It  is  generally  recognized  that  there 
are  differences  between  a  contractor's  predicted  quantitative  maintenance  data, 
the  maintenance  data  which  is  subsequently  generated  during  a  demonstration  and 
the  data  which  the  equipment  user  reports  from  operational  experience.  To 
insure  traceability  between  the  various  types  of  data  generated ,  a  standard 
criteria  of  measurement  had  to  be  established  to  span  the  complete  program 
cycle.  Predictions  developed  during  conceptual,  development  and  design  phases 
must  be  validated  during  test  and  operational  phases  (Reference  13).  Standard 
terminology  and  approaches  are  required  to  insure  "design-to"  estimates  relate 
to  "real  world"  data.  It  is  important  to  avoid  the  problem  of  meeting  contrac¬ 
tual  specification  requirements  but  not  achieving  operational  expectations. 

The  primary  requirement  in  analyzing  data  is  first,  an  understanding  of 
what  i3  included  in  the  data  and  second,  what  is  the  data  to  be  used  for.  It  is 
necessary  to  know  whether  all  maintenance  actions  and  the  associated  times 
reported  on  MDR  forms  (Reference  18)  are  included  in  the  data  or  are  certain 
actions  and  times  deleted.  Furthermore,  is  the  data  going  to  be  used  to 
evaluate  a  new  aircraft  design  in  a  "real  world"  operating  environment 
(Reference  9)  or  under  controlled  demonstration  conditions  where  incentives  and 
penalties  are  involved  (Reference  1  and  20)? 
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Just  as  aircraft  weight  can  be  classified  Into  specific  categories,  i.e. 
empty,  gross,  clean,  design,  landing,  so  can  aircraft  maintenance.  Using 
"Weights"  terminology  as  a  guide,  Figure  2.2  shows  how  the  three  classes  of 
maintenance  were  established. 


Figure  2.2  Woight/Maintenance  Terminology 


The  definitions  that  follow  were  based  or.  a  thorough  analysis  of  the  3-M 
MDR  System.  Table  2.1  expands  on  these  definitions  by  listing  specific  3-M  data 
codes  included  and  excluded  for  each  class  of  maintenance  . 

Claa3  1  R-M  Reported  Gross  Maintenance  is 'Refined  as  that  effort  expended 
by  assigned  personnel  in  the  actual  performance  o'f  maintenance  and  support  tasks 
as  documented  on  MDR  forms  VIDS/MAF  and  SAF.  (Visual  Information  Display 
System/Maintenance  Action  Form  and  Support  Action  Form.)  Tasks  include  all 
unscheduled,  scheduled  and  support  actions  identified  by  Support  Action  Codes  01 
through  09  and  system  codes  1 1  through  97 . 

Class  2  Contractor  Responsible  Basic  Maintenance  is  defined  as  that  element 
of  Class  1  maintenance  that  identifies  only  those  maintenance  actions  a 
contractor  has  control  over  through  a  Maintainability  (U)  program  plus  the 
respective  maintenance  time  as  documented  on  the  VIDS/MAF  and  SAF.  Tasks 
include  servicing,  troubleshooting  launch  aircraft,  corrosion  prevention, 
inspections  and  unscheduled  maintenance  actions  but  excludes  operational 
support,  shop  support,  cannibalization,  improper  maintenance  actions,  and  other 
no  defect  related  actions.  Class  2  maintenance  is  an  intermediate  step  necessary 
in  the  data  reduction  process  that  eliminates  Navy  responsible  maintenance 
actions. 

Class  3  Contractor  Controllable  Design  Maintenance  is  defined  as  that  por¬ 
tion  of  Class  2  maintenance  that  identifies  the  inherent  maintenance  actions  and 
maintenance  time  a  contractor  can  control  through  the  design  of  a  weapon  system. 
Tasks  include  all  Class  2  maintenance  actions  adjusted  for  contractor  controll¬ 
able  maintenance  time  as  determined  from  A-7A/F-14A  maintainability  demonstra¬ 
tion  results.  Contractor  controllable  time  is  defined  as  the  actual  work  within 
the  designated  work  area.  It  includes  preparation,  access,  fault  isolation, 
fault  correction,  adjustment/calibration,  checkout  and  cleanup,  but  excludes 
travel  to  and  from  a  job,  minor  maintenance  delays,  filling  cut  forms  and  any 
other  activity  inherently  associated  with  delay  time. 
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The  j-M  Maintenance  Data  Heporting  System  was  developed  to  report  airoraft 
maintenance  expenditures .  It  was  not  intended  to  provide  "design-to'1  data  to 
evaluate  the  inherent  maintainability  character! at  ten  of  a  weapon  system.  How¬ 
ever,  a  conversion  between  reported  j-M  data  arid  equivalent  "deslgn-to"  data  is 
possible*  through  selected  data  reduction  techniques.  The  technique  used  in  this 
Handbook  was  the  establishment  of  classes  of  maintenance. 

2.2  THREE  CLASSES  OF  MAINTENANCE 

The  Aircraft  .Maintenance  Experience  Design  handbook  presents  a  standard 
data  reduction  procedure  for  reducing  raw  3-M  data  into  three  classes  of  mainte¬ 
nance.  These  classes  of  maintenance  identify  specific  maintenance  actions  and 
the  documented  maintenance  time  which  are  either  the  responsibility  of  the 
contractor  and  as  such  can  be  controlled  through  design  or  they  are  the 
responsibility  of  the  Navy  and  cannot  be  controlled  through  design.  Figure  2.1 
shows  a  logic  flow  diagram  depicting  the  separation  of  reported  data  into  three 
classes.  A  discussion  on  terminology,  definitions  and  rationale  follows. 


Figure  2.1 


Three  Classes  of  Maintenance  Logic  Flow  Diagram 
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-  TAilLE  2.1  THC  3-M  DATA  REDUCTION  PROCEDURE 


CLASS 

TYPE 

OF 

SYSTEM/TASK 

STD 

MAI  NT 

MAI  NT 

WUC 

CODE 

REMARKS 

UNSCHEDULED  MAINTENANCE 

ALL 

•  Airframe/ Fuselage 

11,  12 

•  Landing  Gaar 

13 

•  Flight  Control* 

14 

• 

• 

Includat  all  mamtananca/iupport 

• 

• 

actioni  and  timt  at  raportad  in 

• 

• 

rafarartcaa  (91  and  (15)  and  documaritad  on 

• 

tha  VI0S/MAF  or  SAP  tor  card  coda*  01.  11 

1 

a  Miicallaneoui  Syltemi 

90 

21  and  31  ovar  a  given  time  period. 

SCHEDULED  MAINTENANCE 

ALL 

•  Impaction* 

03 

SUPPORT 

ALL 

•  Operational  Support 

01 

•  Claanmg 

02 

•  Corrotion  Pravtntion 

04 

- 

•  Shop  Support 

06 

UNSCHEDULED  MAINTENANCE 

ALL 

Exclude*  tha  following  no  dafact, 

•  Airframe/Futelage 

11,  12 

cannibalization,  improper  /faulty  ma»nt. 

•  Landing  Gaar 

13 

F0D  malfunction  coda*  030,  086,  087 

•  Flight  Control* 

14 

092,  093,  106.  108,  158,  246.  .101 .  303,  . 

• 

304,  311,  424,  437,  440.  697.  698.  731, 

■ 

• 

• 

• 

758.  799.  801,  805,  807.  877.  878.  931. 

• 

•  Miaeallanaoua  Syatimi 

• 

90 

SCHEDULED  MAINTENANCE 

Exclude*  impaction  codei  03E  (acceptance/ 

•  Turnaround/Preflight 

03C 

C 

tranifarl,  03F  Itraniientl  and  all  other  impaction 

2 

•  Daily/Spacial 

030 

0 

coda*  with  type  maintenance  coda*  A,  B.  H,  L. 

•  Phaaa 

03G 

G,  P,  Q 

R,  T.  U. 

•  Conditional 

03S 

S 

SUPPORT 

Exclude!  lupport  action  cod#*:  010  (oparretionel 

•  Servicing 

012 

M 

support),  011  (ground  handling),  013  (mi»»ion 

•  Troubleshoot  Launch  A/C 

016 

A 

configuration!.  014  (ground  *afety),  015  (manning 

•  Corroiion  Prevention 

04 

A 

standby  aircraft).  017  (Inertial  Navigation  System), 

018  (F0D  walkdown),  019  (other),  02  (cleaning), 

05,  06.  07  08  and  09  (shop  support). 

Excludes  inherent  3-M  delay  time  i*om  dm  2 
mamtanunce  that  is  leponeri  on  the  VIDS/MAF  nr 

3 

SAME  AS  CLASS 

SAF  but  n»  not  controllable  through  design,  ;  e 
travel  to  and  from  a  job,  minor  maintenance  delays, 
filling  out  forms,  etc.  Values  determined  through 
equations  listad  in  Figure  2-4. 
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Definitions  presented  for  the  three  classes  of  maintenance  address  aircraft 
maintenance  at  the  weapon  system  level  which  includes  .scheduled  and  unscheduled 
maintenance  as  well  as  support  actions.  Scheduled  maintenance  and  support 
actions  will  be  treated  in  Section  4.0  with  application  to  total  weapon  system 
maintenance.  The  remainder  of  the  Handbook  will  address  unscheduled  maintenance 
as  it  relates  to  aircraft  systems  and  components. 

A  logic  flow  diagram  Is  presented  in  Figure  2.3  showing  the  3-M  data  reduc¬ 
tion  procedure  used  in  establishing  the  three  classes  of  unscheduled  mainte¬ 
nance.  Rationale  is  presented  in  the  next  two  paragraphs  explaining  why  certain 
maintenance  actions  and  maintenance  time  are  excluded  in  the  above  definitions. 


Figure  2.3  Classification  of  Unscheduled  Maintenance 


2.2.1  Maintenance  Actions 

OPNAVINST  4790. 2A,  Volume  111,  Appendix  £  (Reference  18)  lists  equipment 
Malfunction  Codes  used  on  the  VIDS/MAF  for  identifying  unscheduled  maintenance 
actions.  These  codes  are  broken  down  into  two  categories:  material  and  condi¬ 
tional.  Material  Malfunction  Codes  describe  the  Navy  definition  of  a  failure 
provided  certain  Action  Taken  Codes  and  other  levels  of  data  censorship  are  met 
( Reference  ')).  Conditional  Malfunction  Codes  identify  a  malfunction  due  to  an 
induced  condition  rather  than  an  internal  failure  of  the  Hem.  Both  categories 
address  malfunctions  only  from  the  standpoint  of  Navy  operations.  Two  addi- 


tional  categories  are  needed  to  identify  Malfunction  Codes  applicable  to 
contractor  considerations.  They  are  (1)  design  induoed  malfunctions  and  (2) 
operational  induced  malfunctions.  Table  2.2  lists  malfunction  codes  by 
category.  (Word  descriptions  of  the  codes  may  be  found  in  Appendix  D,  Table 
D-1.) 


TABLE  2.2  DISTRIBUTION  Of  NAVY  MALFUNCTION  CODES 


Design  Induced  Malfunction  (DIM)  Codes  identify  malfunctions  a  contractor 
has  influence  over  through  a  maintainability  program.  These  malfunctions  are 
primarily  caused  by  limitations  of  a  design  whether  intentional  < forces 
removals)  or  unintentional  (design  deficiencies)  .  Operational  Induced  Malfunc¬ 
tion  (01M)  Codes  identify  certain  material  and  conditional  malfunctions  that  are 
induced  through  personnel  error  or  result  from  outside  influences,  i.e.  improper 
maintenance,  foreign  object  damage,  cannibalization,  and  other  no  defect  related 
actions.  Maintenance  actions  resulting  from  these  malfunctions  should  not  be 
charged  to  the  contractor  during  a  demonstration. 

It  is  recognized  that  not  every  DIM  code  reported  on  the  VIDS/MAF  is  attri¬ 
buted  to  a  design  deficiency  nor  is  every  OIM  code  the  result  of  improper  mainte- 
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nanco ,  Limitations  exist  in  ail  data  systems  that  use  100$  reporting  by  tech¬ 
nicians  assigned  to  perform  ana  document  maintenance.  However,  this  procedure 
presents  a  significant  step  in  separating  contractor  responsible  maintenance 
actions  from  the  total  reported  maintenance  actions.  The  net  result  is  a 
procedure  that  provides  data  traceability  and  a  basis  for  making  comparisons 
between  aircraft. 

Applying  these  ground  rules  to  the  eight  aircraft  used  in  the  two-digit 
analysis  (Section  5.0),  results  show  that  only  two-thirds  (68$)  of  the  Class  1 
Organizational  level  maintenance  actions  expressed  in  terms  of  MA/FH  (Mainte¬ 
nance  Actions  per  Flight  Hour)  are  the  result  of  Design  Induced  Malfunctions 
(Class  2).  At  the  Intermediate  level,  this  value  is  82$.  It  is  concluded  that 
3-M  maintenance  actions  must  be  screened  if  they  are  to  be  used  to  evaluate 
maintainability. 

2.2.2  Maintenance  Time  , 

Appendix  C  summarizes  a  Vought  study  on  the  A-7A  and  F-14A  Maintainability 
Demonstrations.  Conclusions  drawn  from  this  study  indicate  that  a  mathematical 
relationship  exists  between  maintenance  time  reported  by  technicians  in  a  3-M 
environment  and  maintenance  time  measured  by  monitors  in  a  Fleet  Supportability 
Evaluation  (FSE)/demonstration  environment.  This  relationship  is  expressed  by  a 
set  of  equations  developed  through  regression  analysis  techniques,  Figure  2.4, 


PARAMETER 

ML 

EQUATION 

MMH/MA 

0 

Y,  -  0.1966  +  0.5/97  (Xjl 

EMT/MA 

mm 

Y2  -  0.2126  ♦  0.5170  IXj) 

MMH/MA 

■■ 

Y3  -  0.3026  «•  0.6215  (Xj) 

EMT/MA 

m 

Y4  -  0.1606  +  0.6497 

WHERE,  X  -  CLASS  2  MAINTENANCE  TIME 
Y  -  CLASS  3  MAINTENANCE  TIME 
X-Y  -  NA/Y  CONTROLLABLE  MAINT.  TIME 


Figur*  2.4  Reported  -  Vertui  -  Measured  Time  Relationship! 

Applying  this  relationship  to  the  eight  aircraft  used  in  the  two-digit 
analysis  shows  that  only  62$  of  the  Class  2  Organizational  level  maintenance 
time  expressed  in  MMH/MA  (Maintenance  Manhour  per  Maintenance  Action)  is  attri¬ 
buted  to  the  inherent  maintainability  of  the  aircraft  and  as  such  is  contractor 
controllable  (Class  3).  The  remaining  38$  is  attributed  to  inherent  3-M  delay 
time  i.e.,  travel  to  and  from  the  job,  filling  out  forms,  and  other  causes  of 
minor  maintenance  delays,  and  as  such  is  Navy  controllable. 

Combining  MA/FH  with  MMH/MA  results  in  46$  of  the  Class  1  0-level  unsche¬ 
duled  MMH/FH  attributed  as  contractor  controllable  (Class  3).  At  I-level,  this 
value  is  58$.  The  discussion  in  this  section  shows  the  need  to  screen 
maintenance  actions  and  adjust  maintenance  time  when  evaluating  maintainability. 


X 


Hi 


3.0  MAINTAINABILITY  TND£X  MODEL  (MIM) 

The  prediction  tool  used  to  determine  two-digit  WUC  maintenance  values 
involves  the  use  of  a  Maintainability  Index  Model  (MIM).  The  MIM  projects 
realistic  maintainability  estimates  for  Navy  Fighter,  Attack  and  ASW  aircraft 
for  use  during  conceptual  and  development  design.  The  model  is  based  on 
regression  analysis  techniques  which  relate  historical  maintenance  data  (ftlH/FH 
and  MA/FH)  to  design  and  performance  parameters,  i.e.  weight,  thrust,  speed, 
etc.  Tnis  technique  was  used  successfully  by  the  Northrop  Corporation  in  * 
report  on  maintenance  characteristics  of  United  States  Air  Force  tactical 
fighter  aircraft  (Reference  11).  Techniques  from  that  study  were  modified  and 
expanded  to  include  additional  maintenance  data.  The  result  is  that  the  MIM  and 
its  complete  set  of  index  equations  provides  the  Navy  with  a  unique  capability 
to  rapidly  evaluate  and  predict  new  aircraft  maintenance  requirements. 

3.1  GENERAL  DESCRIPTION 

This  section  discusses  the  procedure  used  to  predict  MMH/FH ,  MA/FH,  MMH/MA, 
EMT/MA  and  MEN  at  Organizational  ("0")  and  Intermediate  ("1")  levels  for  a  3-M 
(Class  1)  and  FSE  (Class  3)  environment.  A  logic  flow  diagram  depicting  the 
derivation  and  operation  of  the  MIM  is  presented  in  Figure  3.1.  Section  3.0 
also  contains  sample  calculations  and  model  validation. 

3.2  MODEL  DERIVATION 

The  maintainability  characteristics  of  tactical  fighter/attack  aircraft  are 
directly  related  to  design  and  performance  parameters  (Reference  10).  Selection 
of  these  parameters  along  with  a  valid  maintenance  data  base  was  the  first  step 
in  developing  the  MIM. 

3.2.1  Aircraft  Parameters 

It  is  recognized  that  increased  perforDiance  of  modern  aircraft  results  in 
increased  maintenance  requirements.  Although  the  increase  in  maintenance  is 
probably  due  to  increasing  system  complexity,  accurate  measure  of  complexity  is 
difficult  to  derive  and  to  apply  consistently.  Through  considerable  research 
and  trial  and  error,  a  viable  procedure  which  can  accurately  and  consistently 
measure  system  complexity  was  developed.  This  procedure,  which  is  used  in  this 
text,  involves  the  use  of  design  and  performance  parameters  to  establish  a 
relationship  between  increases  in  complexity  and  maintenance  requirements. 

The  Fighter/Attack/ ASW  aircraft  considered  in  the  correlation  analysis  were 
chosen  because  they  provided  a  broad  historical  data  base.  Availability  of  main¬ 
tenance  data  ana  design  parameters  were  the  main  factors  in  the  selection  of 
these  late  model  aircraft.  L.ioted  below  are  the  aircraft  used  in  the  two-digit 
WUC  analysis  by  type  aircraft  and  year  of  first  Fleet  delivery: 


A-*JM 

1971 

F-J1J 

1966 

A-6E 

1971 

F-8J 

1968 

A-76 

1969 

F  -1UA 

1973 

AV-8A 

1971 

S-3A 

197A 

These  aircraft  possess  the  range  and  variation  of  design  characteristics 
necessary  to  produce  valid  estimating  relationships.  The  empty  weight  of  the 
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3.1  Navy  Maintainability  Index  Model  Lope  Flow  Oieffwn 


aircraft  range  from  10,400  pounds  to  38,200  pounds;  the  maximum  speed  ranges 
from  400  to  1300  knots  and  thrust  ranges  from  11,200  pounds  to  41,800  pounds. 
Selected  aircraft  are  evenly  distributed  with  respect  to  crew  size  (four 
single-seat,  three  two-seat  and  one  four-seat.)  and  number  of  engines  (four 
single-engine  and  four  twin  engine) . 

Table  3.1  presents  a  list  of  those  parameters  that  were  found  to  be  most 
representative  of  an  aircraft’s  design  characteristics  and  were  proven  to  be 
statistically  valid.  Values  shown  were  extracted  from  the  following  documents: 

o  USN  Standard  Aircraft  Characteristics  Charts 
o  Weight  and  Balance  Reports  generated  by  each  contractor 

Other  aircraft  parameters  that  were  considered,  but  rejected  by  the  regression 
analysis  program  because  of  poor  correlation  include: 

o  Weight,  Environment  Control  System  (ECS) 
o  Weight,  Engine 
o  Speed ,  Minimum  Landing 
o  Thrust  per  Aircraft 
o  Number  of  Fuel  Tanks 
o  Fuselage  Volume 
o  Service  Ceiling 
o  Maximum  Payload 
o  Utilization  Rate 
o  Weight,  Useful  Load 

3.2.2  Two-Digit  Work  Unit  Code  (WUC)  Data  Base 

A  4  to  12  month  FMSO  data  base  was  selected  for  use  in  the  system  analysis. 
Raw  3-M  data  tapes  obtained  from  FMSO  were  processed  by  computer  programs  into 
four  output  reports:  three  concerning  unscheduled  maintenance  and  one  concern¬ 
ing  scheduled  maintenance.  Each  of  the  three  unscheduled  reports  identified  one 
of  the  three  classes  of  maintenance  established  in  the  previous  section, 

paragraph  2.3.  The  scheduled  report  identified  scheduled  maintenance  for  the 
three  classes  of  maintenance  in  one  report . 

o  FRUMS  Report.  The  Fleet  Reported  Unscheduled  Maintenance  Summary 

(FRUMS)  Report  depicted  Class  1  maintenance.  It  identified  historical 
maintenance  data  as  reported  in  an  operational  environment. 

o  CRUMS  Report.  The  Contractor  Responsible  Unscheduled  Maintenance 
Summary  (CRUMS)  Report  was  derived  from  the  FhUMS  Report  with  Navy 

responsible  malfunctions  (Table  2.2)  deleted.  CRUMS  data  depicted  Class 
2  maintenance. 

o  CCU MS  Report.  The  Contractor  Controllable  Unscheduled  Maintenance 

Summary  (CCUMS)  Report  was  derived  from  the  CRUMS  Report  with  Navy 

controllable  maintenance  time  (Figure  2.4)  deleted.  CCUMS  data  depicted 
Class  3  maintenance . 

o  SCHED  Report.  The  Scheduled  Maintenance  Summary  Report  was  derived  from 
the  raw  3-M  data  tapes.  It  identified  scheduled  maintenance  and  support 
by  all  three  classes  of  maintenance . 
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Data  from  these  reports  were  put  into  a  Standard  W UC  Matrix  (Appendix  B)  and 
programmed  into  a  Standard  WUC  Summary  Report  (Appendix  A).  Identification  of 
the  time  frame  for  the  FMSO  data  base  by  type  aircraft  and  corresponding  flight 
hours  is  presented  in  Table  3.2. 

TABLE  3.2  FMSO  DATA  BASE 


AIRCRAFT 

TIME  PERIOD 

MONTHS 

FLT  HRS 

A-<M 

DEC  75  -  MAR  76 

4 

7.160 

A-6E 

DEC  75  -  MAR  76 

4 

19,802 

A-7E 

JAN  75  -  DEC  75 

12 

106,225 

AV-8A 

DEC  75  -  MAR  76 

4 

5,944 

F-4J 

DEC  75  -  MAR  76 

4 

26,238 

F-8J 

JAN  73  -  AUG  73 

a 

14,087 

F-14A 

DEC  75  -  APR  76 

5 

12,133 

S-3A 

JAN  75  -  DEC  75 

12 

22,820 

Selection  of  the  two-digit  WUC  data  base  differed  from  the  five-digit  WUC 
data  base  because  of  data  availability.  The  4  to  12  month  data  base  was  readily 
available  at  the  start  of  this  Handbook  from  a  previous  Vought  Research  and 
Development  study.  Acquisition  of  a  more  current  and  larger  data  base  was 
originally  planned  but  had  to  be  rejected  in  order  to  insure  completion  of  this 
handbook  in  a  timely  manner. 

To  verify  that  ".he  4  to  12  month  data  base  was  representative  of  mature 
aircraft  in  an  operational  environment,  a  correlation  test  was  performed  which 
compared  sample  data  with  a  larger  six  year  data  base  (Table  E-1  of  Appendix  E) . 
The  test  was  made  using  total  weapon  system  unscheduled  MMH/FH  (WUC  11-97)  as  a 
function  of  empty  weight,  one  of  the  primary  aircraft  parameters  that  effects 
maintenance.  Results  indicate  that  the  4  to  12  month  data  base  was  representa¬ 
tive  of  a  six  year  data  base  when  taken  collectively  over  the  eight  aircraft. 
Figure  3.2  shows  the  results  of  this  correlation. 

A  slightly  lower  degree  of  confidence  existed  at  the  system  level  where 
more  pronounced  variations  in  system  maintenance  occur  as  a  function  of  time, 
however,  the  RFP  requirements  are  made  at  the  total  weapon  system  level  and  not 
at  each  two-digit  WUC.  Accuracy  of  system  level  predictions  need  not  be  exact 
as  long  as  the  predictions  are  in  the  "ballpark"  and  their  summation  results  in 
realistic  weapon  system  estimates.  The  4  to  12  month  FMSO  data  base  used 
provided  this  required  accuracy. 

3-2.3  Standard  Work  Unit  Codes 

Individual  aircraft  WUC's  were  converted  to  a  Standard  WUC  formait  based  on 
guidelines  presented  in  MIL-STD-780  (Reference  14)  and  NAILSC  Equipment  Cross- 
Index  Program  (ECIP),  (Reference  12).  This  was  necessary  to  insure  an  adequate 
two-digit  system  level  comparison  among  the  different  aircraft.  An  example  of 
the  variation  in  aircraft  WUC  systems  is  the  Fuel  Quantity  Indicating  Subsystem. 
The  A-4M,  A-7E,  and  F-4J  list  the  Fuel  Quantity  Indicating  Subsystem  in  the  Fuel 
System  (WUC  46),  while  the  A-6E,  AV-8A,  F-14A  and  S-3A  list  it  under  Instruments 
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( Vi U C  51).  Furthermore,  MIL-STD-780  lists  fuel  quantity  under  WUC  51  while  ECIP 
lists  it  under  WUC  46.  Differences  such  as  those  are  resolved  by  using 

MIL-STD-780  as  preferred.  Appendix  B  presents  a  Standard  WUC  Matrix  developed 
specifically  for  this  handbook.  Standard  WUC's  are  presented  to  the  third  digit 
for  the  eight  Navy  aircraft  discussed  in  the  system  analysis. 

3.3  MAINTENANCE  INDEX  ESTIMATING  RELATIONSHIPS 

The  HIM  uses  a  set  of  estimating  relationships  called  Maintenance  Index 
(Ml)  equations  developed  through  regression  analysis  techniques.  These  equa¬ 
tions  are  used  to  determine  system  Class  1  Organizational  level  MMH/FH  as  a 

Junction  of  applicable  aircraft  design  and  performance  parameters. 

A  statistical  ranking  order  was  used  to  identify  those  aircraft  parameters 
that  reflect  the  highest  coefficient  of  correlation  and  the  lowest  Standard 
Error  of  Estimate (S)  (References  5t  10).  Parameters  were  selected  based  on 

several  factors:  (1)  the  most  statistically  valid  parameter,  (2)  the  most  valid 
aircraft  parameter  and  (3)  the  selection  of  two  parameters  for  multiple 
regression.  This  approach  resulted  in  a  set  of  equations  which  provided  good 
correlation  with  actual  data.  An  example  of  the  statistical  approach  for 
determining  MI  equations  is  presented  in  the  following  paragraph. 

3.3-1  Statistical  Airframe/Fuselage  Maintenance  Manhours  per  Flight  Hour 
(MMH/FH) 

Statistical  Airframe/Fuselage  (WUC  11,  12)  MMH/FH  at  the  Organizational 

level  is  estimated  by  Equation  (Eq.)  3.1.  Data  used  in  its  derivation  and 

equation  results  are  shown  in  TaDle  3.3. 

MI  =  -0.2180  +  0.5692  In  (WTMT)  +  0.8394  in  (VMAX)  Eq.  3-1 

r  =  0.97 
S  =  0.17 
2S  =  ±0.34 


TABLE  3.3  AIRFRAME/FUSELAGE  ACTUAL  AND  EQUATION  MMH/FH 


ACFT 

WTMT 

VMAX 

MMH/FH 

ACTUAL 

EQUATION 

A-4M 

10.4 

0.537 

0.400 

0.593 

A-6E 

26  0 

0,400 

1.01 1 

1.037 

A7E 

18.9 

0.506 

1.071 

0.883 

AV-8A 

12.0 

0.525 

0.741 

0.655 

F-4J 

30.8 

1.230 

2.075 

1.907 

F-8J 

19.8 

0,989 

1.499 

1.472 

F-14A 

38.2 

1.314 

1.902 

2.084 

S-3A 

26.6 

0.410 

0,834 

0.901 

The  following  definitions  are  presented  to  provide  additional  insight  into  the 
nomenclature  used: 

o  Maintenance  Index  (MI)  is  defined  as  the  ..mount  of  MMH/Fh  for  the  given 
system  as  measured  at  the  Organizational  level. 
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o  height  Empty  (WTMT)  is  one  of  the  applicable  aircraft  parameters  for 

this  system  as  measured  in  thousands  of  pounds.  Care  should  be  taken 

when  solving  the  MI  equation  insuring  that  the  proper  decimal  point, 
location  is  observed. 

o  Maximum  Speed  (VMAX)  is  the  second  applicable  parameter  for  this  system 
as  measured  in  thousands  of  knots.  Correct  decimal  point  location  must 
be  observed  when  solving  the  MI  equation. 

o  Correlation  Coefficient  (r)  is  defined  as  the  relative  measure  of 

sensitivity  between  the  dependent  variable  and  the  independent  variable 
as  measured  from  0  to  1 .  The  higher  the  coefficient ,  the  closer  "r" 
approaches  1,  the  better  the  data  fit.  Some  systems  required  numerous 

regression  programs  to  be  run  in  order  to  achieve  the  highest  "r"  value 

possible.  Values  between  0.95  and  0-99  indicate  a  very  high  degree  of 
correlation . 

o  Standard  Error  of  Estimate  (S)  measures  the  average  amount  of 

"...dispersion  of  the  ¥...[ values]  away  from  the  line  of  relationship 
between  the  X  and  Y ...[ variables] ... 1 " .  The  standard  error  also  serves 
to  measure  the  amount  of  error  in  an  individual  estimate.  Assuming  that 
errors  conform  to  a  normal  distribution,  95%  of  the  errors  would  fall 
within  ±2  standard  errors  of  the  predicted  value.  Thus  a  95%  confidence 
level  can  be  found  by  using  ±2S  which  for  this  example  is  ±0.3^  MMh/FH. 

Figure  3.3  presents  a  complete  list  of  the  system  Maintenance  Index 
equations  developed  for  this  handbook.  Aircraft  parameter  symbols  listed  are 
defined  in  Table  3.5.  A  graphical  presentation  of  each  MI  equation  is  presented 
in  Section  5.0. 


STD 

WUC 

SYSTEM 

MAINTENANCE  INDEX  EQUATIONS 

11,12 

AIRFRAME/FUSELAGE 

Ml  -  -  0.7180  +  0  5592  LN  (WTMT)  ♦  0.8394  LN  IVMAX) 

13 

LANDING  GEAR 

Ml  -  0.1738  +  0.0241  (WTLANDI 

14 

FLIGHT  CONTROLS 

Ml  -  -0.3963  -1  0.0274  (WTMT)  +  0.8036  (VMAX)  +  0.569  (KWING) 

23 

ENGINE 

Ml  -  -0.3960  +  0.0467  (THRUST)  +  0.3414  (ENGOTY) 

24 

AUXILIARY  POWER  PLANT 

Ml-  0.192  (KAPUI 

29 

POWER  PLANT  INSTL 

Ml  -  -0.0943  +•  0.0059  (THRUST)  +  0.1174  (ENGQTY) 

41 

AIR  CONDITIONING 

Ml  «  -0.0717  t  0.0103  (WTMT)  +  0.0364  (WTAVIN)  +  0.16S  (K8LCI 

42 

ELECTRICAL 

Ml  -  -0.1419  +  0.0259  (WTMTI  -0.0485  (GENKVA) 

44 

LIGHTING 

Ml  -  -0  2305  +  0.1652  (WAREA)  +0.6472  (FUSLENI 

45 

HYDRAULICS 

Ml  -  -0.1260  +  0.0066  (WTMT)  +  0.3671  (VMAX) 

46 

FUEL 

Ml  -  -0.2947  +  0.1 148  (FUEL)  +  0.6060  (VMAX) 

47 

OXYGEN 

Ml  -  0.034 

49 

MISC.  UTILITIES 

Ml  -  -0,0275  +  0.0028  (WTMT) 

51 

INSTRUMENTS 

Ml  -  0.0465  +  0.2906  (WTAVUN) 

56 

FLIGHT  REFERENCE 

Ml  -  -0.05S0  +  0.2182  (WTAVIN) 

57 

INTEG  GUIO/FLT  CONT 

Ml  -  -0.3225  +  0.1783  LN  (WTMT) 

60 

COMMUNICATIONS 

Ml  -  0  0428  +  0.0104  (WTMT)  +  0.0460  (WTAVIN) 

71,  72 

73.  74 

NAV/WEAPONS  CONTROL 

Ml  -  1.3541  +  0,8715  LN  (WTAVUN) 

75 

WEAPON  DELIVLHY 

Ml  0,1  503  +  0.0040  (WTMT)  +  0  0367  (PYLQTY)  +0.82IKC-UN) 

76 

ECM 

Ml  -  -0.0045  ♦  0.0104  (Wl  MTI 

90 

MISC  EQUIPMENTS 

Ml  -  0  0272  -0.0012  (WTMXTO)  +  0.0191  (CREW)  +  0.014  (KCHUTEI 

Figure  3.3  Baseline  O  -  Level  MMH/FH  Estimating  Relationships 


1.  H.  L.  balsley,  Statistical  Method.  Lit'lefield,  Adams  and  Co.,  p.  179. 
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The  predicted  value  calculated  by  each  Ml  equation  is  a  "baseline"  estimate 
based  on  the  maintainability  characteristics  of  existing  inventory  aircraft. 
For  a  new  weapon  system,  a  "predicted"  estimate  made  by  the  contractor  should  be 
less  than  the  "baseline"  estimate  depending  on  the  additional  maintainability 
features  implemented  in  the  de3ign.  The  measurement  of  the  delta  improvement  is 
discussed  in  paragraph  3-5.3. 

3.4  FREQUENCY  INDEX  ESTIMATING  RELATIONSHIPS 

In  addition  to  the  MI  equations  previously  discussed,  the  MIM  uses  a  second 
set  of  estimating  relationships  called  Frequency  Index  (FI)  equations.  These 
equations  are  used  to  determine  system  Class  1  MA/FH  at  the  Organizational  level 
au  a  function  of  applicable  aircraft  design  and  performance  parameters.  The 
name  regression  techniques  used  to  develop  MI  equations  were  used  to  develop  FI 
equations.  An  example  of  the  statistical  approach  for  determining  a  system 
Frequency  Index  follows. 

3.4.1  Statistical  Airframe/Fuselage  Maintenance  Actions  per  Flight  Hour  (MA/FH) 

Statistical  Airframe/Fuselage  MA/FH  at  the  Organizational  level  is  esti¬ 
mated  by  Equation  3*2.  Data  used  in  its  derivation  and  equation  results  are 
shown  in  Table  3.4. 

FI  =  -0.2931  +  0.1800  In  ( WTMT )  +0.0525  In  (VMAX)  Eq.  3.2 

r  =  0.971 
S  =  0.028 
2S  =  t0 .036 


TABLE  3.4  AIRFRAME/FUSELAGE  ACTUAL  AND  EQUATION  MA/FH 


ACFT 

WTMT 

VMAX 

MA/FH 

ACTUAL 

EQUATION 

A-4VI 

10.4 

0.537 

0.081 

0.095 

A  61= 

26  0 

0.490 

0  233 

0  200 

A  •  7  E 

18.9 

0.506 

0.283 

0.256 

AV-8A 

12.0 

0  525 

0.175 

0  120 

F-4J 

30.8 

1.230 

0.341 

0.335 

F-8J 

19.8 

0.989 

0  233 

0.243 

F-14A 

38.2 

1.314 

0.371 

0.377 

S-3A 

26.6 

0.410 

0.210 

0.250 

Figure  3.4  presents  a  complete  list  of  the  system  Frequency  Index 
equations.  A  graphical  presentation  of  each  FI  equation  is  presented  in  Section 
5.0.  As  with  the  Maintenance  Index,  the  predicted  value  calculated  by  each  FI 
equation  is  a  "baseline"  estimate. 


STO 

wuc 

SYSTEM 

FREQUENCY  INDEX  EQUATIONS 

11,12 

AIRFH  AME/FUSE  LAGE 

FI  -  -0.2931  4  0.1800  LN  IWTMTl  <  0.0525  LN  IvsIaX) 

13 

LANDING  GEAR 

FI-  0.1019  +  0.1850  (KE) 

14 

FLIGHT  CONTROLS 

FI  -  0,0112  4  0.1183  IVMAXI  4-  0  022  (KWING) 

23 

ENGINE 

FI  -  -0.01 94  4-0,0023  (THRUST)  +  0.0340  (ENGQTY)' 

24 

AUXILIARY  POWER  PLANT 

FI  -  0.037  IKAPU) 

29 

POWER  PLANT  INSTL 

FI  -  -0.0069  ♦  0.0023  (THRUST)  4  0  0028  (ENGQTY) 

41 

AIR  CONDITIONING 

FI  -  0.0019  4  0.0013  IWTMT)  4-  O.0OV2IWTA VIN)  4  0.016  (KBLC) 

42 

ELECTRICAL 

FI  -  -0,0100  4  0.0027  (WTMT)  +  0.0092  (GENKVAI 

44 

LIGHTING 

FI  -  -0.1458  -0.0333  (WAREA)  4  0.4444  (FUSLEN) 

45 

HYDRAULICS 

FI  -  0.0191  4-  0,0361  ( VMAX) 

46 

FUEL 

FI  -  10.0056  +  0.0465  (VMAX) 

47 

OXYGEN 

FI  -  0.C19 

49 

MII3C  UTILITIES 

FI  -  -0.0036  +  0.0004  (WTMT) 

51 

INSTRUMENTS 

FI  -  0.0360  +  0.0467  (WTAVUN) 

56 

FLIGHT  REFERENCE 

FI  =  -0.0106  4  0  0483  (WTAVINI 

67 

INTEG  GUIO/FLT  CONT 

FI  »  0.0376  <-  0.0201  LN  (WTAVUNI 

60 

COMMUNICATIONS 

FI  -  0.0194  4  0  0037  (WTMT)  4  0.0190  (W1AVINI 

71.  72 

NAV/WtAPONS  CONTROL 

FI  0.30IG  t  0  2379  LN  (WTAVUNI 

73,74 

75 

WEAPON  DELIVERY 

FI  -  -0.0087  *  0  0006  (WTMT)  4  0  0034  (PYuOTY)  4  0.017  (KGUN) 

76 

ECM 

FI  -  -0.0049  4  0  0O16  (WTMT) 

90 

MSC  EQUIPMENTS 

FI  >  -0.0057  -  0.0003  (WTMXTO)  4  0.0267  (CREW)  4  0.007  (KCHUTE) 

Figure  3.4  Baieline  O  —  Level  MA/fH  Estimating  Relationship! 


3.5  MODEL  OPERATION 

The  Maintainability  Index  Model  (HIM)  is  a  mathematical  tool  for  estimating 
maintenance  requirements  for  a  new  weapon  system.  Execution  of  the  MIM  is 
accomplished  by  solving  a  set  of  index  equations  and  general  mathematical  rela¬ 
tionships.  Inputs  include  applicable  aircraft  design  characteristics,  system 
constants  and  contractor  predictions.  Outputs  include  MMH/FH ,  MA/EH,  MMH/MA 
EMT/MA  at  0  and  I  levels  for  a  3-M  (Class  1)  and  ESE  (Class  3)  environment.  A 
logic  flow  diagram  depicting  the  operation  of  the  MIM  is  shown  in  Figure  3.1.  A 
discussion  on  model  operation  follows. 

3*5.1  Aircraft  Design  and  Performance  Parameters 

As  the  physical  size,  performance  and  capability  of  a  weapon  system  varies, 
so  does  its  maintenance  requirements.  The  MIM  is  built  around  a  set  of  21  air¬ 
craft  parameters  that  were  determined  to  be  the  primary  design  characteristics 
that  effect  aircraft  maintenance.  In  addition,  values  for  these  parameters  are 
rea  ily  available  during  conceptual  and  development  design  phases.  Table  3  5 

presents  a  list  cf  those  parameters  along  with  E-18A  predicted  values  used  as  an 
example. 


TABLE  3.5  AIRCRAFT  PARAMETERS 


SYMBOL 

AIRCRAFT  PARAMETERS 

F-18A 

EXAMPLE 

WARE  A 

Area.  Wing  -10^  feet^ 

.390 

KAPU 

Auxiliary  Power  Unit  Factor* 

1 

KBLC 

Boundary  Layer  Control  Factor* 

0 

CREW 

Craw  Silt 

1 

KCHUTE 

Drag  Oute  Factor* 

0 

FUEL 

Fuji  Capacity,  Internal  -  10^  gals 

1.616 

OENKVA 

Generator  Electrical  Power  -10^  KVA 

80 

KGUN 

Gun  Fector* 

1.0 

KE 

Kinetic  Energy  (WTLAND  X  VMIN2)  -109  Itrt  knoll2 

.348 

FUSLEN 

Length,  Fuselage  —  10^  feet 

.56 

ENGOTY 

Number  of  Engines 

2 

PYLOTY 

Number  of  Pylons 

9 

VMAX 

Speed,  Maximum  at  Altitude  -10^  knots 

1.086 

VMIN 

Speed,  Minimum  Carrier  Approach  —  10^  knots 

.130 

THRUST 

Thrust  per  Engine  Uninstalled  -10^  lbs 

16  000 

WTAVIN 

Weight,  Avionics  Installed  -10  lbs 

1.293 

WTAVUN 

Weight,  Avionics  Uninstalled  —10^  lbs 

1.060 

WTMT 

Weight,  Empty  —10^  lbs 

20.583 

WTLAND 

Weight,  Landing  Clean  -  102  Ibi 

23.083 

WTMXTO 

Weight,  Maximum  Take-Off  -10^  lbs 

50.064 

KWING 

Wing  Sweep  Factor* 

0 

•  1  IF  APPLICABLE.  0  IF  NOT 


The  first  step  in  analyzing  the  maintenance  requirements  of  a  weapon  system 
is  to  complete  a  worksheet  for  the  weapon  system  under  consideration,  similar  to 
Table  3.5,  using  the  aircraft  parameters  cited  therein.  After  that,  maintenance 
estimates  (baseline  and  predicted)  for  each  system  can  be  determined  using 
techniques  presented  in  Section  5.0. 

3.5.2  System  Constants 

Class  1  0-level  MMH/FH  and  MA/FH  are  the  two  maintainability  parameters 
determined  through  regression  analysis  techniques.  The  remaining  parameters  are 
calculated  using  general  mathematical  relationships  and  system  constants  where 
regression  analysis  techniques  were  considered  but  rejected  because  of  invalid 
correlation  results  and  to  minimize  handbook  complexity. 

System  constants  are  averages  based  on  historical  maintenance  data  concern¬ 
ing  past  performance.  "...The  assumption  is  made  that  the  elemental  activities 
lor  a  new  system  will  closely  resemble  the  systems  for  which  data  Was 
collected'^.  That  is,  if  a  given  system  averages  1.5  Men  per  Maintenance 
Action,  then  the  same  number  of  men  will  bo  required  for  the  new  system. 
Exceptions  require  maintainability  documentation.  definitions  of  system 
constants  plus  sample  calculations  follow. 


2.  D.  D.  Gregor,  Uonna  F.  harmon ,  Patricia  A.  Pate,  "Maintainability  Estimating 
H'1 1  at.  ion.-.h  i  p::"  ,  p  .,’0  . 


is  defined  as  the  average  number  of  men 
unscheduled  maintenance  action.  For  each  system,  a  Class  1  MR  is 
averaging  individual  aircraft  Class  1  MEN  per  Equation  3 •  3 ■ 


MR  = 


-MENi 


required  per 
determined  by 


Eq.  3.3 


where , 

MR  =  Average  number  of  men  per  maintenance  action  per  given  system 
MEN  =  Average  number  of  men  per  maintenance  action  per  aircraft 
n  =  Number  of  aircraft  used  in  the  regression  analysis 
i  =  1,2,3 . n 

Class  1  MR  is  used  in  the  MIM  to  determine  EMT/MA  for  a  new  aircraft  as 
shown  by  Equation  3-^ 

EMT/MA  s  MMH/MA  7  MR  Eq.  3  . 14 

Maintenance  Index  1-Level  Ratio  (MI1R)  is  defined  as  the  ratio  of  I-level  MMh/FH 
to  O-level  MMH/FH.  Individual  aircraft  MIIR's  are  summed  and  averaged  as  shown 
in  Equation  3-5. 


n  WH/FHt 

£  - . — - 

"1  MMH/FHq  i 

MIIR  =  - - -  Eq.  3.5 


where , 

MMH/FH0  =  MMH/FH  at  0  level 
MMH/FHi  =  MMH/FH  at  I  level 

Using  the  Airframe/Fuselage  System  (Table  3,6)  as  an  example,  Class  1  MIIR  was 
calculated  as  follows: 


HMH/FH  j  f  MNSf/rKj  ^ 

WW/FHj  t 

^  MMH/KHj 

NW»I/FH0  MMH/FH0 

MMH/FH^ 

m?w'/fh0 

A-«M  A-6E 

A-7E 

B-3A 

n 

0.022  ♦  0,01*3  *  0.151  ♦  _  ♦  0.050 

0A00  i.on  1.071  0 . 831* 


8 


0.055  ♦  0.01*2  ♦  0.11*1  +  _  ♦  0.060 


B 


0.01* 


TABLE  3.6  TWO-DIGIT 
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Class  1  MI1R  is  used  in  the  MIM  to  determine  1-level  MMh/FH  for  a  new 
system  design  as  shown  by  Equation  3.6. 

MMH/FH ^  i  MMH/FHq  X  M11K  Eq.  3.6 

Frequency  Index  1- Level  Ratio  (EUR)  is  defined  as  the  ratio  of  1-level  MA/FH  to 
O-level  MA/FH.  Individual  FIl.H's  for  each  aircraft  are  summed  and  averaged  per 
Equation  3.7. 

»  MA/FHt 

A 


MA/FIq  i 

FIIR  ==  - -  Eq.  3.7 

n 


Using  the  Airframe/Fuselage  System  a3  an  example,  Class  1  FUR  was  calculated  to 
be  0.07. 

Class  1  FUR  is  used  in  the  MIM  to  determine  1-ievel  MA/lll  for  a  now  system 
using  Equation  3.6. 

MA/FHj  =  MA/Fh0  X  FIIH  Eq.  3.6 

Maintenance  Index  Defect  Ratio  (MIDR)  is  defined  as  the  ratio  of  Class  3  0-level 
MMH/FH  to  Class  1  0-level  MMH/FH.  It  identifies  that  portion  of  Class  1  mainte¬ 
nance  considered  contractor  controllable  through  design.  A  M1DR  is  determined 
for  each  system  by  summing  and  averaging  the  individual  aircraft  MIDR's  per 
Equation  3.9. 

n  Class  3  0-Level  MMH/FH 

y - 

Class  1  0-Level  MMH/FH  i 

MI  DR  = - — -  Eq.  3.9 

ri 


Using  the  Airframe/Fuselage  System  (Table  3.6)  as  an  example,  M1DR  was 
calculated  as  follows: 


MI  DR 


U.10 


MMH/FH 

FKH/FM 


hS. 

1,0 


A-tiM 


MMH/FH^ 

MMH/FH, 

1  ,u 


A-6E 


n 


hmh/fh3  ^ 
MMH/FK3  0 

3-3A 


J .  200 

9  oTVoo 


8 


0. 374 

O3V 


.  O.'jC  ♦  0.52  ♦  ....  ♦  o.U*, 

-  -  — 
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The  MIDh  is  used  to  determine  .he  Design  Maintenance  Index  scale  for  the  MI 
graphs  of  Section  5.0. 

Frequency  Index  Defect  Ratio  (FIDR)  is  defined  as  the  ratio  of  Class  3  0-level 
MA/FH  to  Class  1  0-lavel  MA/FH.  It  identifies  that  portion  of  Class  1  mainte¬ 
nance  actions  classified  as  Design  Induced  Malfunctions.  A  FIDR  ia  determined 
for  each  system  by  summing  and  averaging  individual  aircraft  FIDfi's  per  Equation 
3.10. 


Class  3  0-Level  MA/FH 
Class  1  0-Level  MA/FH 


K1DH  =  - 


hq.  3.10 


Using  the  Airframe/Fuselage  System  as  an  example,  FIDR  was  calculated  to  be 
0.79.  This  means  that  79#  of  the  reported  3-M  data  is  considered  contractor 
controllable  through  design.  The  remaining  21#  is  primarily  attributed  to  no 
defect,  cannibalization  and  missing  fastener  maintenance  actions  and  is 
considered  Navy  controllable.  The  FIDR  is  used  to  determine  the  design 
Frequency  Index  scale  for  the  FI  graphs  of  Section  5.0. 

3.5.3  Technology  Improvement  Index 

"Maintainability  estimating  techniques  must  be  responsive  to  ■  design 
technology  advancements  as  well  as  design  parameters  and  historical  maintenance 
data'3.  The  MIM  calculates  baseline  maintenance  requirements  reflecting 
state-of-the-art  technology  and  its  corresponding  RAM  effort.  The  model  is  also 
receptive  to  advances  in  design  technology.  Inherently,  an  increase  in  aircraft 
performance  results  in  an  increase  in  maintenance  requirements.  To  minimize  or 
reverse  this  trend,  greater  emphasis  must  be  placed  on  RAM  through  technology 
improvements.  This  relationship  is  shown  in  Figure  3-5- 


Fijur*  3.5  MiinUninct  Rnquirtmtnts  (Rtf.  10) 

3>  p.23. 
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Engineering  improvements  which  reduce  maintenance  resources  and  frequency 
of  maintenance  in  a  new  design  are  measured  by  the  Technology  Index  (TI).  Using 
data  from  the  MIM  and  predictions  made  by  the  contractor,  a  Technology  Index  can 
be  calculated  for  eaoh  system  per  Equation  3-11- 


TI 


BMMH/FH  -  PMMH/FH 
BMMH/FH 


100* 


Lq.  3.11 


where , 


TI  =  Technology  Improvement  Index 
PMMH/FH  =  Predicted  MMH/FH 
BMMK/FH  =  Baseline  MMH/FH 


Using  the  Airframe/Fusslage  System  as  an  example, 
Technology  Index  for  the  F-18A  was  found  to  be  53$. 


TI 


I 


1 .572  -  Q.746 
1.572 


x  100$  =  53$ 


Class 


O-level  MMH/FH 


where  0.746  is  the  3-M  equivalent  MMH/FH  of  the  contractor's  predicted  0.403 
value.  (Refer  to  Section  5.0,  paragraph  5.1.3  for  additional  information.) 
This  indicates  that  the  contractor  predicts  the  F-18A  Airframe/Fuselage  System 
to  be  53$  better  than  a  comparable  state-of-the-art  design.  Substantiating 
documentation  for  achieving  this  prediction  should  be  presented  through 
qualitative  maintainability  features  in  the  contractor's  proposal. 


Technology  Indexes  for  MA/FH,  EMT/MA  and  MMH/MA  are  determined  in  similar 
fashion  and  are  discussed  in  Section  5.0,  paragraph  5.1.3- 

3.6  MODEL  VALIDATION 


Validation  of  the  MIM  is  achieved  by  comparing  actual  data  with  calculated 
values.  The  primary  outputs  of  the  model  are  maintenance  estimates  measured  in 
Class  1  0-level  MMH/FH  and  MA/FH  by  two-digit  WUC. 

System  validation  is  presented  in  Section  5.0  by  two-digit  WUC.  Most  all 
systems  show  Correlation  Coefficients  in  the  high  90 's  indicating  excellent  data 
correlation.  Validation  st  the  weapon  system  level  is  achieved  by  summing 
actual  and  calculated  system  values  (HUC's  11-90)  and  comparing  results.  Figure 
3-6  shows  model  validation  for  MMH/FH  using  only  those  aircraft  used  in  each 
system  equation.  A  similar  validation  was  done  for  MA/FH  with  excellent 
correlation  results  (r  -  0.99). 


PART  II 


MAINTAINABILITY  INDEX  MODEL  APPLICATION  INSTRUCTIONS 
4.0  WEAPON  SYSTEM  ANALYSIS 

Part  II  provides  the  instructions  for  the  application  of  the 
Maintainability  Index  Model  (MIM)  in  establishing  maintainability  requirements 
and  evaluating  contractor  predictions.  Aircraft  maintenance  is  addressed  at  the 
weapon  system  level  (Section  4.0)  and  at  the  system  level  (Section  5.0). 

This  section  addresses  maintenance  expenditures  at  the  weapon  system  level 
for  selected  Navy  Fighter,  Attack  and  ASW  aircraft.  The  parameter  most  often 
used  to  measure  maintenance  at  this  level  is  MMH/FH  because  it  takes  into 
consideration  frequency  of  maintenance,  repair  time  and  manning  requirements. 
Historical  data  will  be  analyzed  and  the  results  will  be  used  to  derive  a  set  of 
MMH/FH  conversion  charts.  These  charts  have  two  applications:  (1)  to  convert 
Class  1  Gross  Maintenance  to  Class  3  Design  Maintenance  and  vice-versa  and  (2) 
to  aid  the  user  in  establishing  MMH/FH  requirements  for  a  specified  design 
Technology  Improvement  factor. 

Since  contractual  requirements  on  new  aircraft  are  normally  made  at  the 
weapon  system  level,  it  is  imperative  that  the  characteristics  of  MMH/FH  be 
investigated  and  the  findings  made  known.  Appendix  E  presents  a  study  on  some 
of  the  factors  that  effect  MMH/FH  during  the  life  cycle  of  an  aircraft.  Such 
variables  as  failure  rate,  aircraft  utilization  rate  and  weapon  system  age  are 
investigated  and  their  impact  on  MMH/FH  should  be  considered  when  establishing 
program  requirements. 
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4.1  ANALYSIS  OF  WEAPON  SYSTEM  MAINTENANCE 


Figure  4.1  shows  a  graphical  presentation  of  historical  MMH/FH  data  from 
the  MIM  historical  data  base  (Appendix  A).  For  each  aircraft,  two  classes  of 
maintenance  and  three  types  of  maintenance  are  shown.  Analysis  indicates  all 
aircraft  tend  to  exhibit  similar  distributions  between  type  maintenance 
categories  and  between  both  classes  of  maintenance.  This  is  not  surprising 
since  only  the  MMH/Fh  values  vary  while  the  ratios  remain  approximately  the 
same.  A  proportional  amount  of  Navy  controllable  maintenance  actions  and  time 
are  deleted  from  each  aircraft  by  converting  from  one  class  of  maintenance  to 
another.  The  cumulative  average  MMH/FH  for  all  aircraft  shows  that  the  ratio  of 
Class  1  to  Class  3  maintenance  is  approximately  2.5  to  1.  Applying  this  ratio 
to  a  new  design,  an  increase  in  "design- to"  maintenance  is  magnified  by  a  factor 
of  2.5  in  the  operational  environment.  Also  shown  in  Figure  4.1  are  the 
contractor  estimates  prior  to  first  flight.  It  is  interesting  to  note  that 
although  these  estimates  were  based  on  different  ground  rules,  each  tracks 
fairly  close  with  Class  3  historical  data.  In  summary,  the  technique  used  to 
convert  Class  1  to  Class  3  maintenance  criteria  appears  valid. 

The  cumulative  average  results  of  Figure  4.1  can  also  be  displayed  in 
pie-chart  form  as  shown  below  (Figure  4.2). 


The  breakdown  oi'  Class  1  maintenance  indicates  that  unscheduled  MMH/Fh  accounts 
for  less  than  half  the  total  maintenance  expenditure.  Support  actions  are 
another  high  contributor  to  total  maintenance  since  they  are  a  function  of 
unscheduled  maintenance.  For  every  one  unscheduled  MMH/FH  reported,  approxi¬ 
mately  0.8  support  MMH/FH  are  required.  Classifying  total  maintenance  another 
way,  40%  is  contractor  controllable  while  the  remaining  60%  is  Navy  controllable 
maintenance.  What  this  means  is  that:  (1)  only  21%  of  the  reported  unscheduled 
maintenance  (45%)  is  considered  Class  3  Contractor  Controllable  Design 
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Maintenance,  (2)  only  IIS  of  the  reported  scheduled  maintenance  (Ids)  is  con¬ 
tractor  controllable  and  (3)  only  8S  of  the  reported  support  actions  (37S)  is 
contractor  controllable.  These  numbers  are  cumulative  averages  of  the  eight 
aircraft  and  may  vary  somewhat  between  aircraft.  For  more  exact  values,  MMH/FH 
conversion  charts  need  to  be  developed . 

4.2  MAINTENANCE  MANHOURS  PER  FLIGHT  HOUR  CONVERSION  CHARTS 

The  relationship  between  Class  1  MMH/FH  and  Class  3  MMH/FH  at  the  weapon 
system  level  can  be  expressed  through  a  set  of  four  conversion  charts.  These 
charts  will  enable  the  user  to  rapidly  convert  Fleet  reported  data  to  a  design 
equivalent  and  vice  versa.  In  addition,  these  charts  can  be  used  to  establish 
requirements  for  HFP's. 

Figure  4.3  depicts  a  conversion  chart  for  unscheduled  0  and  I  MMH/FH. 
Regression  analysis  techniques  were  applied  to  the  MIM  data  base  (Appendix  A)  to 
determine  the  slope  of  the  lines  for  Class  2  and  Class  3  MMH/FH.  The  difference 
between  the  lines  defines  the  type  of  3-M  data  excluded  in  converting  from  one 
class  of  maintenance  to  another.  Similar  charts  for  scheduled  maintenance  and 
support  are  shown  in  Figure  4.4  and  4.5,  respectively.  The  combined  results  of 
these  three  charts  are  depicted  in  Figure  4.6. 

Typical  use  of  these  charts  as  an  evaluation  tool  follows.  If  a  contractor 
predicts  his  aircraft  is  "designed  to"  7.5  total  MMH/FH  (Class  3)>  then  using 
Figure  4.6  this  value  would  equate  to  20  MMH/FH  (Class  1)  in  an  operational 
environment.  Or,  if  an  aircraft  is  experiencing  28  MMH/FH  in  the  Fleet,  its 
design  equivalent  would  be  11  MMh/Fh .  Similarly  using  Figure  4.3,  a  Class  1 
unscheduled  MMH/FH  of  8.0  would  equate  to  3-6  Class  3  unscheduled  MMH/FH. 

Typical  use  of  these  charts  for  establishing  requirements  is  as  follows. 
Preliminary  operational/mission  data  input  to  the  model  indicates  a  certain  type 
aircraft  will  exhibit  15.0  Class  1  unscheduled  MMH/FH  in  an  operational  environ¬ 
ment  using  state-of-the-art  technology.  The  Navy  specifies  that  a  design 
technology  improvement  of  40>  is  required  in  the  next  generation  of  aircraft. 
This  adjusts  the  baseline  value  to  9.0  Class  1  unscheduled  MMH/FH,  Using  Figure 
4.3»  this  equates  to  4.2  Class  3  unscheduled  MMH/FH  as  a  "design-to" 
requirement . 

A  few  points  on  the  use  of  these  conversion  charts  are  in  order.  First,  it 
is  not  the  intent  of  this  Handbook  to  have  a  series  of  charts  used  to  evaluate 
weapon  system  maintainability  in  lieu  of  a  maintainability  demonstration.  Each 
weapon  system  is  unique  and  a  formal  demonstration/FSE  is  still  required  to 
determine  an  aircraft's  inherent  maintainability  or  Class  3  MMH/FH.  Second, 
conversion  charts  cannot  establish  design  technology  improvements  for  a  new 
weapon  system.  Realistic  and  achievable  NWH/FH  requirements  need  to  be 
established . 
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CLASS  2  &  3  UNSCHEDULED  MMH/FH  0  & 


CLASS  1  UNSCHEDULED  MMH/FH  0  fi  I 
FIGURE  4.3'  UNSCHEDULED  MMH/FH  CONVERSION  CHART 
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CLASS  2  &  3  SUPPORT  WH/FH  0  & 


CLASS  1  SUPPORT  MMH/FH  0  &  I 


FIGURE  4.5  SUPPORT  MMH/FH  CONVERSION  CHART 


CLASS  2  i  3  TOTAL  AIRCRAFT  MMH/FH  0  &  * 
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CLASS  i  TOTAL  AIRCRAFT  MMH/FH  0  &  I 
FIGURE  4.6  TOTAL  AIRCRAFT  KMH/FH  CONVERSION  CHART 


5.0  SYSTEM  ANALYSIS 


This  section  of  the  Handoook  presents  the  methodology  and  teohn'ques  used 
to  evaluate  a  contractor's  quantitative  maintainability  predictions  at  the 
two-digit  WUC  level.  '  In  audition,  the  user  can  apply  these  techniques  to 
establish  system  goals  and  total  weapon  system  requirements  by  specifying 
desired  design  technology  improvements. 

The  handbook  is  arranged  numerically  by  WUC  starting  with  the  Airframe 
System  (WUC  11)  and  ending  with  Miscellaneous  Bystems/Equipment  (WUC  90). 

Two-digit  WUC  evaluation  is  accomplished  using  techniques  previously 
described,  predictions  submitted  by  the  contractor  and  methodology  presented  in 
this  section.  Thirty- five  systems  are  classified  into  a  Standard  (Appendix 
b)  and  condensed  into  twenty-one  system  groups.  Condensed  groupings  are  neces¬ 
sary  to  permit  a  valid  statistical  analysis  of  the  data. 

The  methodology  used  to  evaluate  the  maintenance  requirements  of  a  new 
weapon  system  encompasses  using  historical  data,  regression  analysis  tech¬ 
niques,  graphical  techniques,  contractor  predictions  and  an  evaluation 
worksheet.  For  each  system  group,  a  series  of  tables  and  figures  consistent  in 
title  and  numbering  are  preoented.  To  aid  in  understanding  the  methodology 
presented,  the  F-18A  contractor  predictions  (Reference  8)  are  included  as  an 
example.  A  brief  discussion  on  the  content  of  the  tables,  graphs  and  worksheet 
follows.  Refer  to  the  Airframe/Fuselage  System,  paragraph  5.1,  for  sample 
formats  and  a  more  detailed  explanation. 

o  TWO-DIGIT  WUC  MAINTENANCE  DATA  SUMMARY  (TABLE  5-1-1) 

This  table  contains  historical  maintenance  data  extracted  from  Appendix  A 
and  used  in  the  system  analysis.  Data  is  broken  down  into  two  classes  of  main¬ 
tenance  and  two  .levels  of  maintenance  for  five  oarameters.  All  total,  22  quan¬ 
titative  values  are  shown  which  describe  the  basic  maintenance  requirements  of 
these  aircraft.  When  the  two-digit  evaluation  for  a  new  system  is  completed, 
the  information  provided  in  this  section  wil-  enable  its  user  to  generate  a 
similar  set  of  values. 

o  REGRESSION  ANALYSIS  SUMMARY  (TABLE  5-1-2) 

This  table  summarizes  the  results  of  a  regression  analysis  program  used  to 
correlate  aircraft  design  and  performance  characteristics  with  historical  main¬ 
tenance  data.  For  each  system,  or  group  of  systems,  one  or  two  applicable 
design/performance  parameters  were  correlated  with  Class  1  0-level  MMH/FH 
(Maintenance  Index).  A  similar  treatment  was  performed  for  Class  1  0-level 
KA/KH  (Frequency  index).  Statistical  parameter  results  are  included  lor  each 
Index  equation. 

o  SYSTEM  MAINTENANCE  INDEX  GRAPh  (FIGURE  5  - 1 - i ) 

The  Maintenance  Index  (MI)  graph  shows  the  relationship  between  baseline 
and  predicted  0-level  MMb/FH  requirements  for  a  given  design.  The  baseline 
curve  was  developed  from  the  regression  equation  presented  in  Table  5.1-2  using 


graphical  techniques.  The  advantage  of  the  graph  is  that  it  converts  tn 
abstract  equation  into  an  easy  to  understand  visual  picture.  The  sensitivity 
of  system  maintenance  is  shown  as  a  function  of  aircraft  speed,  weight,  thrust, 
etc.  Each  graph  has  two  MMH/FH  sea  Lon .  The  upper  scale  called  benign  hi 
identifies  Class  3  maintenance.  The  lower  seale  called  j-M  Ml  identifies  Clar 
1  maintenance.  Conversion  between  the  two  scales  Is  determined  Uir"ugh  Mi*- 
Maintenance  Index  Detect.  Hatto  which  is  unique  tor  each  system.  .‘ioletion 
the  graph  enables  the  user  to  (1)  identify  the  minimum  acceptable  maintenance 
expenditure  for  the  given  design  as  measured  in  an  operational  environment.,  <  ) 
convert  contractor  predicted  MMH/FH  to  a  3-M  equivalent  and  (31  identify  t-.e 
predicted  improvement  or  degradation  over  a  baseline  design.  See  paragraph 
5.1.1  for  a  more  detailed  explanation  on  the  procedure  for  evaluating  a  system 
Maintenance  Index. 

o  SYSTEM  FREQUENCY  INDEX  GRAPH  (FIGURE  5.1-2) 

This  illustration  is  similar  to  the  Maintenance  Index  graph  except  MA,  rh 
is  plotted  instead  of  MMH/FH.  See  paragraph  5.1.2  1'or  details. 

o  WORKSHEET  FOR  LV At. DATING  SYSTEM  MAINTENANCE  REQUIREMENTS  ( I*  MURE  5.1-0 

This  worksheet  is  used  in  evaluating  system  quantitative  na i ritenan  •• 
estimates  for  a  new  design.  To  simplify  use  of  the  worksheet,  Li.  ic  divide-, 
into  three  parts.  Part  1  calls  for  HEP  rcsfHinse  data.  From  the  contractor  ’ . 
maintainability  proposal,  the  user  must  extract  predicted  MMh/Eh ,  MA/ E  li  'or- 
MFHBMA)  and  EMT/MA  estimates  by  two-digit  WUC  at  0  and  I  level:;.  In  addition, 
design/ performance  parameters  applicable  to  each  system  are  required.  o 
simplify  this  task,  the  user  may  request  the  contractor  submit  a  list  .•! 
design/ performance  parameters  (Table  3-5)  in  his  maintainability  proposal, 
volume.  Part  II  identifies  system  constants  applicable  to  each  system 
Baseline  constants  were  determined  from  the  system  historical  data  base. 
Predicted  constants  must  be  determined  using  contractor  estimates. 

Part  III  of  the  worksheet  presents  the  system  analysis  evaluation  proce¬ 
dure.  The  methodology  shows  how  each  maintenance  parameter  can  be  calculated 
for  baseline  and  predicted  criteria  plus  identification  of  technology  improve¬ 
ment  factors.  Full  or  partial  completion  of  this  part  of  the  worksheet  is  1<  f 
to  the  discretion  of  the  Handbook  user.  All,  or  .just  a  few  parameter.-;  oari  b*- 
calculated  depending  on  the  depth  of  analysis  required.  See  paragraph  s.l. 
for  a  more  detailed  procedure  on  the  calculation  of  system  maintenance  require¬ 
ments.  The  net  output  from  this  worksheet  will  answer  the  following  questions: 

1.  Are  the  contractor's  estimates  in  the  "ballpark"? 

2.  how  much  maintainability  improvement,  in  percent,  is  the  contractor 
predicting? 

3.  Do  qualitative  maintainability  features  presented  in  the  contractor's 
proposal  substantiate  these  estimates? 


Reproduced  From 
Best  Available  Copy 
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L.1  AIRFRAME/ FU.SELAGE  SYSTEM  -  WUC  11,  12 


belcoted  Faramoters :  Empty  weight  and  maximum  speed, 

tmmkfcc  all  hagi'amlon  KauaUuna  Hun :  () 


weight  and  service  ceiling. 


Crew  size,  maximum  take-off  weight,  combat 


Comments:  Empty  weight  and  maximum  speed  at  altitude  were  the  two  design 
parameters  selected  by  the  regression  analysis  program  as  having  the  greatest 
effect  on  Airframe/Fuselage  maintenance.  Other  parameters  were  considered  and 
rejected  because  of  lower  regression  correlation  or  no  impact  on  the  data. 


Regression  analysis  showed  that  as  the  weight  and  speed  of  an  aircraft 
increased,  so  did  the  Airframe/Fuselage  maintenance  requirements.  Larger 
aircraft  with  higher  speeds  required  more  maintenance  to  airframe  structure 
(corrosion  removal)  and  to  access  panels  ( loo3e/missing  fasteners). 
Surprisingly,  the  number  of  ejection  seats  (crew  size)  in  an  aircraft  was  not  a 
statistically  valid  parameter. 


A  satisfactory  regression  equation  could  not  be  obtained  using  the 
fuselage  bystem  (WUC  12)  alone.  As  a  result,  WUC's  11  and  12  were  combined. 


iNTENANCE  DATA  SUMMARY 


”1 


TABLE  5.1-2 


REGRESSION  ANALYSIS  SUMMARY 


WUC: 

11,  12 

SYSTEM:  Airframe/Fusel  a  <ie 

MAINTENANCE  INDEX  ESTIMATION  -  MMH/FH  0  LEVEL 

3M  MI 

WTMT 

VMAX 

ACFT 

ERROR 

WEIGHT  EMPTY 

MAX  SPEED 

ACTUAL 

CALCULATED 

X  10J  LBS 

X  103  KNOTS 

A4M 

.400 

.593 

-.193 

10.4 

.537 

A6E 

1.011 

1.037 

-.026 

26.0 

.490 

A7E 

1.071 

.883 

.188 

18.9 

.  506 

AV8A 

.741 

.655 

.086 

12.0 

.525 

F4J 

2.075 

1.907 

.168 

30.8 

1.230 

F8J 

1.499 

1.472 

.027 

19.8 

.989 

F14A 

1.902 

2.084 

-.182 

38.2 

1 .314 

S3A 

.834 

.901 

-.067 

26.6 

.410 

STATISTICAL  PARAMETERS: 

REGRESSION  EQUATION 

MI  =  -0, 

.2180  +  0.5692  In  ( 

WTMT) 

+0.8394  In  (VMAX) 

CORRELATION  COEFFICIENT 

r  »  0 

.9686 

STANDARD  ERROR  OF 

'  ESTIMATE 

S  =  0 

.1717 

CONFIDENCE  LEVEL, 

95% 

2S  *  0.3434 

NUMBER  OF  OBSERVATIONS 

N  =  8 

3M  FI  1 

A  r  CT 

ML  r  1 

ACTUAL 

CALCULATED 

A4M 

.081 

.095' 

A6E 

.283 

.256 

A7E 

.233 

.200 

AV8A 

.125 

.120 

F4J 

.341 

.335 

F8J 

.233 

.243 

F14A 

.371 

.377 

S3A 

.210 

.250 

FREQUENCY  INDEX  ESTIMATION  -  MA/FH  0  LEVEL 


ERROR 


.006 

-.010 

-.006 

.040 


WTMT 

VMAX 

WEIGHT  EMPTY 

MAX  SPEED 

X  103  LBS 

X  103  KNOTS 

10.4 

.537 

26.0 

.490 

18.9 

.506 

12.0 

.525 

30.8 

1 .230 

19.8 

.989 

38.2 

1.314 

26.6 

.410 

STATISTICAL  PARAMETERS: 
REGRESSION  EQUATION 

CORRELATION  COEFFICIENT 
STANDARD  ERROR  OF  ESTIMATE 
CONFIDENCE  LEVEL,  95% 
NUMBER  OF  OBSERVATIONS 


-0.2931  +  0.1800  In  ( WTMT ) 
+0.0525  In  (VMAX) 

0.9711 

0.0280 

0.0360 

8 


DESIGN  MAINTENANCE  INDEX  -  0  LEVEL  MMH/FH 


MMH/FH  MAXIMUM  SPEEI 


5,1.1  Sia pl«  Procedure  for  Evaluating  Airframe/Fuselage  Maintenance  I nd*x#  -  Figure  5.1-1 


1**  Enter  maximum  speed  of  aircraft  undar  analysis  on  tha  aoala  labeled  "MAXIMUM  SPE'ID  X 1 0 3 
KNOTS"  (Point  t):  i  >0115  knots  (1,085  knota; . 

i“  Enter  nl«ht  «apty  on  the  toil,  label  -wiiaMT  EMPTY  XloB  lbs"  (Point  21  >  pound, 

(20,563  pounds). 

3  Draw  linaa  from  Point  1  and  from  Point  2  until  they  inter seat  (Point  3). 

4  Froa  Point  3,  draw  a  line  parallel  to  tha  aariaa  of  diagonal  linaa  on  tha  right  aide  of  the 

graph  and  interaect  tha  referenda  lina  (Point  4). 

5  "rca  Point  4,  draw  a  horitontal  lina  to  tha  laft  intersecting  tha  lina  labeled  "3A5ZLIM" 
(Point  5).  Tha  lino  represents  tha  st*te-of-the«art  curve  for  this  system.  This  curve  waa 
developed  through  regreaaion  analyaia  techniques  aa  ahown  in  Table  5.1-2. 

6  Drop  e  vertical  line  froa  Point  5  down  to  tha  lower  scale  labeled  "3-M  MAINTENANCE  INDEX  -  0 

LEVEL  MMH/FH"  to  determine  the  baseline  3-H  Maintenance  Index  (Point  6) .  This  point 

identifies  the  0-Level  MMH/FH  expeoted  for  the  given  slroraft  using  existing  alete-of-the-art 
technology  end  average  U  effort. 

Since  this  value  will  be  need  in  worksheet  calculations,  the  user  aay  desire  bo  solve  the 
Maintenance  Index  (MX)  equation  shown  on  the  graph  for  increased  aocuraoy.  The  answer  should 
be  carried  to  the  third  decimal  point  to  insure  auff latent  accuracy  in  the  syatee  evaluation. 

Ml  .  -0.2181  ♦  0.5692  In  ( WTMT)  ♦  0.8394  In  (VHAX) 
a  -0.2181  ♦  0.5692  In  (20.^8j)  ♦  0.8394  In  (1.035) 

3  -0.2181  ♦  0.5692  (3.024)  ♦  0.8394  (0.0815) 

-  1.572  MMH/FH 

Keeord  the  nnswer  or  the  value  Troa  the  graph  (Point  6)  in  block  A1  of  the  worksheet  (Figure 

5-1-3). 

7  Enter  the  contractor’s  predicted  O-LEVEL  *«/FH  on  the  DESIGN  MAINTENANCE  INDEX  scale  (Point; 
7).  In  this  exaaple  the  value  used  is  0.403. 

8  Drop  a  vertical  line  froa  point  7  to  the  lower  soale  "3-M  MAINTENANCE  INDEX  -  0  LEVEL  Jtffl/FH1’ 

( Point  0 ) . 

This  point  Identifies  the  3-M  equivalent  of  the  contractor’s  prediction.  For  ayatca 
evaluation  accuracy,  the  user  aay  dealro  to  solve  the  following  equation: 

Predicted  3-M  MI  Had lafcig  fli&lgn  HI  ,  UJiiU 

MIDR  0.54 

*  0.746  MMH/FH 

Where  the  MIDR  is  the  Maintenance  Index  Defect  Ratio.  For  this  syetea  the  MIDH  was 
determined  to  be  0.54.  This  aeans  that  54f  of  the  reported  3-M  data  la  considered  contractor 
controllable  through  design.  The  remaining  461  is  primarily  attributed  to  the  no  defeat  and 
cannibalization  maintenance  actions  plus  lnharent  3-M  delay  time,  l.e.  travel  to  and  from  a 
Job,  minor  maintenance  delays,  etc. 

Record  the  answer  or  the  value  from  the  graph  (Point  8)  In  block  B1  of  the  worksheet. 

Calculate  the  predicted  h  Technology  Improvement  (TI)  Index  over  the  baseline  design: 

TI  .  flgggUna  3-H  MI  -  PrtdlaUd  3-M  ill  x  iooj 
Baseline  3-M  MI 

»  1^572__-  Q.746  x  1001  ■  531 
1.572 

A  method  to  graphically  portray  the  TI  La  to  extend  the  line  connecting  Points  4  and  5  until 
it  intersects  the  line  connecting  Points  7  and  H.  The  distance  between  this  intersection 
k Point  9)  and  Paint  5  Identifies  the  predicted  Improvement  over  baseline  design. 

"Example  shows  F-18A  estimates. 

••Some  WUC  systems  require  an  entry  of  only  one  parameter. 
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5.1.2  Saaple  P"ocedur«  for  Evaluating  Alrl'raas/Puaelage  Frequency  Index*  -  Figure  5.1-2 

JUU 


1**  tour  aaxiaua  ipMd  of  alroreft  under  analysis  on  the  teal*  labeled  "MAXIMUM  EPEEC  X 103 
KNOTS-  (Point  1 ) i  1 .055  knots  (1,085  knots). 


J«  Entsr  Might  aapty  on  ths  soils  label  *WII0HT  EMPTY  X1o3  LBS"  (Point  2):  20.583  pounds 
(20,583  pounds). 

3  Orsk  linos  froa  Point  1  snd  Proa  Point  2  until  thsy  lntsrosot  (Point  3). 

4  Proa  Point  3,  draw  s  lins  psrsllal  to  ths  ssrlss  of  diagonal  llnss  on  ths  right  olds  of  tiis 
graph  snd  intersect  ths  rsfsrsnos  lins  (point  4). 

5  Proa  Point  4,  drat  s  horlaontal  lins  to  ths  lift  lntsrssctlng  ths  lins  lsbslsd  "BA3ELINE" 
(Point  5).  Ths  lins  rsprsssnts  ths  atate-of-the-ert  curve  for  this  systsa.  This  ourve  was 
developed  through  rsgrsaslon  analysis  tsahnlquss  as  shown  In  Tsbls  5.1-2. 

6  Drop  a  tsrtlcsl  lins  Proa  Point  5  down  to  ths  lowsr  soals  lsbslsd  "3-M  FREQUENCY  INDEX  -  0 
LEV il.  HA/PH*  to  dstsralas  ths  bsaslins  3-H  Prsqusnoy  Index  (Point  6).  This  point  Identifies 
ths  0-leval  HA/PH  sxpsotsd  for  ths  glvsn  sirorsft  using  sxlsting  stats-of-tha-art  taohnology 
snd  svsrsgs  U  effort . 

Sinui  this  vslus  will  bs  usad  in  workshsst  calculations,  ths  ussr  say  daalrs  to  solya  ths 
Fraqutnoy  Indsx  (PI)  aquation  shewn  on  ths  graph  for  lnorsaaad  srouraoy.  Ths  answsr  should 
bs  oarrlad  to  ths  third  daoiaal  point  to  tnsurs  sufflolant  aooursoy  In  ths  systsa  svaluatlon. 

ri  •  -0.2931  ♦  0.1800  in  (WTW)  »  0.0525  In  ( VKAX ) 

•  -0.2931  *  0.1800  in  (20.583)  ♦  0.0525  In  (1.085) 

«  -0.2911  ♦  0.1800  ().02S)  ♦  0.0525  (0.0815) 

.  ).25li  HA/PH 

Hscord  ths  snswar  or  ths  vslus  -roa  ths  graph  (point  6)  In  block  A 2  of  ths  workshsst  (figure 

8.1-3). 

7  Enter  ths  contractor's  prodloted  0  LEVS.  HA/PH  on  ths  DESIGN  FREQUENCY  INDEX  soals  (Point  7). 
In  this  sxaapla  ths  vslus  uasd  it  0.176. 

8  Drop  a  vsrtical  lins  froa  Point  7  to  ths  lowsr  seals  "3-M  FREQUENCY  INDEX  -  0  LEVEL  HA/PH" 
(Point  8) . 


This  point  ldsntlflss  ths  3-M  squlvalsnt  of  ths  contractor's  prediction  Tor  systsa 
svaluatlon  accuracy,  ths  user  say  dssirs  to  solve  ths  following  aquation: 

Predicted  3-M  FI  v  Predicted  Perl  an  FT  ,  0,176 
PIDR  0.79 

•  0.223  MA/FK 

Where  ths  FIDR  la  ths  Frequency  Index  Defect  Ratio.  For  this  systua  ths  FIDR  was  deteralned 
to  bs  0.75.  This  ssans  thrt  795  of  ths  reported  3-M  data  is  considered  contractor 
controllable  through  design.  Ths  rssalnlng  215  is  prloarlly  attributed  to  ths  no  defeot 
cannibalization,  and  sissing  fastener  saintsnarce  actions. 


Record  ths  answer  or  ths  "slue  froa  ths  graph  (Point  8)  In  block 
Calculate  ths  predicted  H  Technology  laprovsssnt  (TI)  Indsx  over 
TI  « 


Baeslins  3-M  PI 


x  1005 


Bi  of  ths  workshsst. 
ths  baseline  dsalgr: 


■  0.256  -  0.229  X  1005  .  135 
0.256 


A  aethod  to  graphically  portray  ths  TI  la  to  extend  ths  line  connecting  Points  k  and  I  until 
It  intersects  the  11ns  connecting  Points  7  and  8.  Ths  distance  between  this  Intersection 
(Point  9)  and  Point  5  identifies  ths  predicted  laprovsssnt  over  bsaslins  design. 

*Exaaple  shows  F-18A  estlaatss. 

•*Soas  WUC  systaaa  require  an  entry  of  only  one  paraaatsr. 
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5.1.3  Saji  pit  Procedure  for  Evaluating  System  Maintenance  Requirement! 


A  workaheet  la  provided  for  um  in  avaluatlng  system  quantitative  ealntenanoe  eatlaatee  for  a 
new  design  (Figure  5.1-3)*  The  worksheet  la  divided  Into  three  parts  to  simplify  Ita  uae .  Sample 
oaiouiLtiona  and  lnatruotione  f:>r  filling  out  the  worksheet  are  shown  below. 


HQMSiEgC  fifll.I.  ffiMIiUaoa  Dili 


Extract  the  following  estlsate  froa  the  contractor's  eulntalneblllty  propoaal:  Wft/FH,  MA/FH 
l  converted  froa  MFHBNA )  and  EMT/MA  (HIM)  for  both  0  and  I  level  a.  Coapute  M44/MA  at  0  and  I 
level*  and  record  values  In  appropriate  blooka,  i.e. 


HKH/ KA0 


WH/rH0 

MA/FH0 


°J!£5  •  2.20 

0.176 


To  provide  consistency  throughout  the  evaluation ,  oaloulatlons  should  be  rounded  off  to  the  first, 
digit  for  HEN,  to  the  teoond  digit  for  MMH/MA  and  EMT/MA  and  to  the  third  digit  for  fttH/FH  and 
MA'FH.  This  was  the  procedure  used  in  deriving  the  Maintainability  Index  Model. 

Fill  in  the  "Peeign/ Performance  Parameters"  box  with  contractor  eatlaatee. 

WQRJLSHEET  PAflT  II.  SX&TEM  CONSTANTS 

System  constants  are  used  to  complete  Part  III  of  the  worksheet.  Baseline  constants  were 
determined  froa  the  system  historical  data  base.  Predicted  constants  aust  ba  determined  using 
contractor  estimates: 

MEN0  a  Average  number  cf  Men  per  Maintenance  Action  at  o-level 

-  **  **«  .  £i!  .  -,0 

EMT  HAC  1.43 

MEN;  *  Average  nuaber  or'  Men  per  Maintenance  Action  at  I-levei 

■  *****  .  a  if. 7 

EMT  •  M  i  0.72 


MIIR  »  Maintenance  Index  l-Leve1  Ratio 

.  !WI/F"X  .  .  0.10 

MMH/FHq  0.H03 

FUR  *  Frequency  Index  1-Level  Ratio 

.  imu  .  .  o.}6 

MA/FHg  0.176 


WORKSHEET  mi  III.  SYSTEM  AHALISIS 

Part  III  presents  the  system  analysis  o/wluattwi  procedure.  Contractor  "design- to" 
predictions  are  converted  to  e  3-M  equivalent  In  order  ’c  make  a  valid  comparison  with  baseline 
Jets.  This  procedure  requires  that  selected  maintenance  parameters  be  calculated  for  three 
cat  age:  lea  : 

A.  Baseline  Claaa  1  1-M  Oats  identifies  the  Jlnimum  acceptable  maintenance  expenditure  for 
the  given  design  a a  measured  in  en  operetionnl  environment.  These  values  are  determined 
by  the  Maintair.ebll ity  Index  Model. 

B.  Predicted  Class  1  UM  Dr.ta  identifies  the  3-M  equivalent  of  the  contractor's  prediction. 
ThesJ  values  are  determined  by  using  MI  and  FI  graphs  and  gensral  mathematical 
relationships. 


C.  Taohnolorv  Tmrov— pfc  ( naarartatlon)  ldant  trie*  the  predlotad  Uiproveaent  or  degradation 
ovar  a  baaallna  daalgn  ualng  Claaa  1  eatlaataa.  Two  valuta  art  dtttrainad;  a  delta  (A) 
dlffarenoa  and  a  percent  change. 

To  faollltata  ooaputatlona,  an  alpha-nutsarlo  ayabol  la  assigned  to  taoh  calculation.  For  axaapla, 
oaioulatlon  M  tdantirtae  predicted  data  I  3-M  DfT/MA  at  0-ltvtl. 

1.  mum  o-Lavai.  Ualng  the  "Daalgn  and  Perforaenoa  P*rg»atera"  of  Part  l.  complete  tha 
Haintananoa  Index  Graph  (Figure  9.1-1).  Thraa  M4/PH  valuta  Proa  thla  graph  ara  required  for  utt 
in  tha  worksheet.  Partlnant  oaloulatlont  utlng  alpha-nuaarlo  ayabola  ara  rapaatad  balow. 

A 1  ■  Solution  of  tha  MI  aquation  (Point  t»  on  tha  graph) 

•  -0.2181  ♦  0.9692  In  (WYWT)  ♦  0.839**  In  (VHAX) 

»  -0.2101  ♦  0.5692  In  (20.503)  ♦  0.0394  In  (  1.085) 

■  1.572 

B1  ■  3~M  aqulvalant  of  tha  oootractor’s  prediction  (Point  8  ot  tha  gna;.h) 

,  o«i*._hi  .  .  0iTW 

MIB*  0.5* 


Where  Daalgn  H£  la  Point  7  on  tha  graph 


C1A  a  !  A1  -  B1  I  ■  !  1.572  -  0.7*»6  !  ■  0.026 

CU  0.026 

CU'  *  ’00*  »  -  *  100*  *  53* 

*  At  1.572 


2.  MA/FH  Q-Laval.  Using  tha  "Design  and  Performance  Parameters"  of  Part  I,  complete  tha 
Frequency  Index  Graph  (Figure  5.1-2).  Thraa  MA/FH  valuaa  f roa  thla  graph  ara  required  For  uaa  in 
tha  worksheet.  Partlnant  calculation  ara  shown  balow. 


k?  •  Solution  or  ‘:ha  PI  equation  (Point  h  on  tha  graph) 

•  -0.29J1  ♦  0.1000  In  ( kTHT )  ♦  0.0525  in  (VMAX) 

•  -0.2931  ♦  0.1000  In  (20.503)  ♦  0.0525  In  (1.085) 

■  0.256 

B2  ■  3-M  aqulvalant  or  tha  contractor's  prediction  (Point  8  on  tha  graph) 
.  P**1*1  fI  .  .  0.223 

rum  o.79 


*Mr«  Dulgn  r I  la  Point  7  on  tl>«  graph 
C2A  .  !  *2  -  B2I  .  I  0.256  -  0.223  !  .  0.033 

C2a  .  0 .033 

“«  '  «  *  '0(5,  *  oltt  *  '001  ’  13‘ 


3.  am/tu  Sy.tf*  r.pair  tlx  an.ur.O  in  MHH/KA  at  o-lav«l  la  dataralnad  by 

dividing  MMH/FH  by  MA/FH  ror  both  baaallna  and  predicted  Claaa  t  data  categories.  Spaces  ara 
provided  on  tha  workahaat  For  calculations  and  answers. 


A1 

1.572 

*3  ■ 

i  a 

■  6 . 

14 

A2 

0.256 

81 

0.7*6 

>3  • 

1  — ~  e 

■  3. 

35 

82 

0.233 

■  !  A3 

1  -  B3  1 

a  { 

6.14  - 

■  3.35  !  ■  2.79 

■  cJa 

a  lOOt 

2 

a  _ 

.79  x 

100*  a  45* 

*3 

6 

.14 

4,  Km/ Ml  Q-Lavl.  System  repair  time  eeaaured  In  EMT/MA  at  O-level  la  determined  by 
dividing  >fti/MA  by  tna  average  number  of  aan  par  unscheduled  aaintananoe  action .  For  tha  baseline 
category,  ojo  baseline  tystua  oonatant  MEX0.  For  tha  predicted  aategory,  us*  pradlotad  oonatant 
M»0  aa  U » tad  in  Fart  II. 


A4 


A3  6.14 

BASt  MSH0  1  .9 


3.23 


B4  i 


B3 


PBED 


U£ 

1.6 


■  2.09 


CHA  .  |  AU  -  B4  !  -  13.23  -  2.09  I  *  1.14 


C  »U  1.14 

C4<  a  I  1001  *  -  *  100|  a  351 

*  A4  3.23 


6.  MHa/fH  I-Lavil-  Syataa  analyala  for  this  paraaatar  la  dataralnad  by  multiplying  M<H/FH0 
by  tha  approprlata  I-Level  Ratio  (ILR)  shown  in  Fart  II. 

% 

A5  ■  A1  x  BASE  MUR 

«  1  .572  x  0.04  a  0.063 


E5  -  B1  x  PKED  MIIR 

■  0.746  x  0.30  >  0.224 


C5A  a  !  A5  -  B5  :  «  !  0.063  -  0.224  !  a  0.161 

C5a  0.161 

C5«  •  x 


1001  t  -  x  1001  «  256 % 

0.063 


Kxaapit*  anowa  contractor  predicted  MIIR  (0.30)  la  higher  than  the  bate  line  MUR  10.04).  This 
results  in  a  highar  expenditure  of  aalntenance  at  I-ievei  than  tha  baseline  design  a  hows ,  tlanoa , 
both  US  valuta  are  antarad  on  tha  worksheet  in  parentheses  to  signify  syataa  degradation  for  MA/FH 
at  l-lev«»l  . 

o.  Ml/ FW  l-l.t»«l.  Syataa  analysis  for  this  paraaatar  is  ooaplatad  in  slallar  faahlon  aa 

1‘Wi/FHi  using  syataa  conatant  PIIR 

7.  MMM/M1  1-Laval.  Syataa  repair  tine  neasurad  in  PMH/MA  at  I-level  la  dataralnad  by 

dividing  MMH/FHx  by  MA/FHj  for  both  basslina  and  pradlotad  Class  i  data  categories. 

B.  EMT/Ml  I-Lavai.  Syataa  rtpalr  Mat  measured  in  EMT/MA  at  I-laval  la  dataralnad  by 

dividing  MMH/MAj  by  tha  average  nuabar  cf  nan  par  nalntanance  action,  MENi. 

9-  MMH/FH  Q  and  I  Lava  la.  Add  0  and  I  valuta  by  category  to  dataralne  total  unscheduled 
syataa  HHH/FH.  Calculate  laprovaaent  (degradation). 

10.  CQHHEMTS : 

Upon  completion  of  tha  worksheet  tha  following  Questions  shou*c  be  asked:  (1)  Are  tha 
contractor's  astlaataa  in  ►ha  "ballrerk"?  (2)  How  much  iaprovaaant  la  tha  oontrsotor  predicting? 
(3)  Do  qualitative  RAM  faaturaa  presented  in  tha  contractor's  proposal  substantiate  these 

estimates?  What  are  tha  areas  of  concern  in  tha  analysis? 

A  typical  response  using  this  syataa  aa  an  axaapla  sight  be:  Overall,  tha  contractor's 
predictions  are  in  tha  "ballpark".  A  4if  (0.665  MMH/FH)  iaprovaaant  would  appear  raasonabla 
depending  on  RAM  faaturaa  oalled  out  in  tha  proposal.  Areas  of  concern  Include  a  451  laprovtjent 
in  repair  tlae  (J-gfl/MA^),  but  only  a  I3fl  iaprovaaant  in  frequency  of  maintenance  (MA/rH0). 
Normally,  frequency  has  more  affact  on  saintananca  (MMH/FH)  than  repair  time.  A  second  concern 
sight  be  the  higher  expenditure  of  maintenance  at  I-i*vel  (0.161  MMH/FH)  than  a  baseline  design. 


WUC.  11  '  13 _ _ _ CONTRACTOR: 

SYSTEM:  Alrframt/Fuselage _ AIRCRAFT  MODEL: 


PART  I  CONTRACTOR  DATA 


CONTRACTOR  PREDICTIONS  - 
CLASS  3  DESIGN  MAINT  RED. 


ML 

MMH'FH 

MA  FH 

V.MH  MA 

E  MT /MA 

6 

1 

D6SIGN/PERFOHMANCE  PARAMETERS 

Welgnt  empty,  'bs. 

Ma.».  sneed,  knots 

PAH  r  II  SYSTEM  CONSTANTS 


PARAMETER 

BASE 

PRED 

MtN0 

MEN, 

MUR 

FUR 

AVG  NO.  MEN  O  LEVEL 

AVG  NO.  MEN  -  1  LEVEL 

MMH/FH  1  LEVEL  RATIO 

MA/FH  1  LEVEL  RATIO 

1  .9 

1  .7 
.04 

.07 

PART  III  SYSTEM  ANALYSIS 


— 

PARAMETER 

calculation 

BASELINE 
CLASS  1 

3  M  DATA 

(A) 

PREDICTED 
CLASS  1 

3  M  DATA 

IB) 

IMPROVEMENT 

IDECRADATIONI 

(Cl 

*  J 

MMH/FH() 

111 

MAINT  INDEX  GRAPH 

mirnmi 

WMMZ? 

BASELINE 

r  1 

_ 

PREDICTED 

mmssm 

ma/fhq 

(2) 

FREQ  INDEX  GRAPH 

1 

P 

i 

1 

N 

Pi 

1 

t-P- 

BASELINE 

PREDICTED 

<■  ’//,  V'/z/ty///// 

mmh/ma0 

13) 

MMH/FH0  -  MA,FHq 

yAZZM'/Z/Z 

vZAZmZZZ 

EMT/MAq 

(4) 

MMH/iV1A(J  :  MENq 

'/  '/  '/S/  ' '  \ 

, 

MMH/FH, 

151 

MMH  FM0  X  VII 1 H 

'  •  • 

'  r/t'. 

X 

■> ' .n: 

_ 

_  1 

X 

MA/FH, 

>6) 

MA/FH  X  Pllfl 

mmmmm 

X 

| 

X 

MMH/MA, 

17) 

•  MA/FH 

mmmmm 

z/zmazm 

| 

mmmmm 

EMT/MA, 

<H) 

MMH/MA ,  -  MEN, 

mmmmm 

wmm 

ZW-Z, 

iV  S/*  ({ 

wmmm 

'y///  ///y'//y  / 

\wmrm 

MMH/FH0  ♦  MMH/FH, 

!  - 

FIGURE  5.1-4  Worksheet  for  Eveluitmg  System  Munttninc*  Requirements 
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5.2  LANDING  GEAR  SYSTEM  -  to DU  13 


Selected  Parameters :  Landing  weight  and  kinetic  energy. 

iJuataflr-.ttf-aeRreaslfif.  Equations.  fiun :  1 3 

Jauad-jafliaatfld ;  Empty  weight,  maximum  takeoff  weight  and 

minimum  landing  speed. 

Comments:  The  two  design  parameters  that  have  the  greatest  influence  on 
Landing  Gear  System  maintenance  were  landing  weight  and  kinetic  energy.  Landing 
weight  wa3  selected  by  the  regression  analysis  program  for  the  Maintenance  Index 
aquation  while  kinetic  energy  was  selected  for  the  Frequency  Index  equation. 
Only  one  parameter  was  needed  in  each  equation.  The  addition  of  a  second 
parameter  haa  no  appreciable  impact  on  improving  the  correlation  coefficients. 

Higher  landing  weights  and  higher  values  of  kinetic  energy  inherently 
result  in  more  maintenance  expenditure  on  tires,  brakes  and  other  landing  gear 
subsystems.  Exact  system  relationships  are  shown  graphically  in  Figures  5.2-1 
and  5.2-2. 

The  design  parameter  kinetic  energy  is  a  function  of  landing  weight  and 
minimum  carrier  approach  speed:  KE  =  WTLAND  x  VMIN^.  Units  are  in  pounds  - 
knota^ . 

The  AV-8A  was  excluded  Irom  this  analysis  because  the  selected  parameters 
do  not  apply  to  V/STOL  aircraft.  However,  a  review  of  AV-8A  historical  data 
(Table  5.2-1)  shows  no  adverse  trends  in  maintenance  expenditure. 
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TABLE  5.2-2 


REGRESSION  ANALYSIS  SUMMARY 


WUC: 


13 


SYSTEM*  Landing  Gear 


MAINTENANCE  INDEX  ESTIMATION  -  MMH/FH  0  LEVEL 


ACFT 

3M  MI 

ERROR 

WEIGHT  LANDING 

X  103  LBS 
(WTLAND) 

ACTUAL 

CALCULATED 

A4M 

.510 

.472 

.018 

12.4 

A6E 

.741 

.864 

-.123 

28.7 

A7E 

.667 

.681 

-.014 

21.1 

F4J 

.944 

1.028 

-.084 

35.5 

rfij 

.808 

.715 

.093 

22.5 

F14A 

1.351 

1.247 

.104 

44.6 

S3A 

.856 

.869 

-.013 

28.9 

STATISTICAL  PARAMETERS: 
REGRESSION  EQUATION 

CORRELATION  COEFFICIENT 
STANDARD  ERROR  OF  ESTIMATE 
CONFIDENCE  LEVEL,  95* 
NUMBER  OF  OBSERVATIONS 


MI  *  0.1738+0.0241  (WTLAND) 


r 

S 

2S 

N 


0.9470 

0.0933 

-0.1866 


FREQUENCY  INDEX  ESTIMATION  -  MA/FH  0  LEVEL 


ACFT 

3M  FI 

ERROR 

KINETIC  ENERGY 

X  109  LBS-KTS2 
(KE) 

ACTUAL 

CALCULATED 

A4M 

.154 

.141 

.013 

.209 

A6E 

.147 

.166 

-.019 

.347 

A7E 

.177 

.177 

.000 

.408 

F4J 

.227 

.223 

.004 

.656 

FI  AA 

.227 

.225 

.002 

.664 

STATISTICAL  PARAMETERS: 


REGRESSION  EQUATION 

FI  = 

0. 

,1019 

CORRELATION  COEFFICIENT 

r  = 

0. 

.9517 

STANDARD  ERROR  OF  ESTIMATE 

S  = 

0. 

0137 

CONFIDENCE  LEVEL,  95* 

2S  = 

±0. 

,0274 

NUMBER  OF  OBSERVATIONS 

N  = 

5 
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CLASS  3  DESIGN  FREQUENCY  INDEX  -  0  LEVEL  MA/FH 
0.100  0.110  0.120  0.130  0.140  0.150  0.160  0.170  0.180  0.190 


fvlfl 


WUC:  13 

CONTRACTOR: 

SYSTEM'  Landinnfiear 

AIRCRAFT  MODEL: 

- , - 

PART  I  CONTRACTOR  DATA 


CONTRACTOR  PREDICTIONS  - 
CLASS  3  DESIGN  MAINT.  REQ. 


MMH/FH  MA/FH  I  MMM/MA  I  EMT/MA 


DESIGN/PERFORMANCE  PARAMETERS 


Height  Landing,  lbs 
Kinetic  Energy,  lb  -  Kt 


PART  II  SYSTEM  CONSTANTS 


PARAMETER 


MENq  AVG  NO.  MEN  -  O  LEVEL 
MEN(  WG  NO.  MEN  -  1  LEVEL 
M‘IR  MMH/FH  I  LEVEL  RATIO 

FUR  MA/FH  I  LEVEL  RATIO 


PART  III  SYSTEM  ANALYSIS 


PARAMETER 


121 


MMM/MAC 

131 


EMT/MAn 

141 


MMH/FH! 

151 


MA/FH, 

(61 


MMH/MA, 


CALCULATION 


MAINT  INDEX  GRAPH 


BASELINE 


PREOICTEO 


FREQ.  INDEX  GRAPH 


BASELINE 


PREOICTEO 


MMH/FH0  -  MA/FHq 


BASELINE 
CLASS  1 
3-M  DATA 

IAI 


PREOICTEO 
CLASS  1 
3  M  DATA 
IBI 


IMPROVEMENT 

(DEGRADATION) 

ICI 


FIGURE  5.2-3  Workihett  for  Eveluating  System  Miintenince  Requirements 
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').'i  FLIGHT  CUNT  HOLM  UK  ST  KM  -  WUC  14 


Maximum  speed  and  empty  weight, 
established  for  wing  sweep. 


Index  constants  were 


Number  of  Regression  FOuations  Run :  1 2 

Parameters  Considered  and  Ro.leoted;  Empty  weight  and  maximum  takeoff  weight. 


Comments;  Regression  analysis  showed  that  supersonic  fighter  aircraft  tend  to 
require  from  two  to  three  times  the  maintenance  over  subsonic  attack  aircraft. 
One  reason  for  this  trend  is  the  more  complex  flight  control  system  used  in  high 
performance  aircraft. 


The  M-3A  was  not  used  due  to  poor  regression  correlation.  This  was  due  to 
the  comparatively  low  maximum  speed  of  the  aircraft  and  higher  than  normal 
maintenance  for  the  weight  of  the  aircraft. 


The  F-14A  was  the  only  aircraft  with  wing  sweep.  Wing  sweep  (MWliC  14U) 
and  MA/FH  were  subtracted  from  the  F-14A  totals  used  in  the  regression 
analyses.  The  F-14A  was  used  in  the  MMH/FH  analysis  but  eliminated  from  the 
MA/FH  analysis  due  to  poor  correlation. 

Index  constants  of  0.569  MhH/FH  and  0.022  M4/FH  were  established  for 
aircraft  with  wing  sweep.  These  constants  should  be  added  to  the  regression 
equation  totals. 
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MAINTENANCE  DATA  SIMMARY 


3M  MI 

ACFT 

ERROR 

ACTUAL 

CALCULATED 

A4M 

.272 

.320 

-.048 

A6E 

.680 

.711 

-.031 

A7E 

.458 

.529 

-.071 

AV8A 

.523 

.355 

.168 

F4J 

1.199 

1.437 

-.238 

F8J 

.967 

.942 

.025 

F14A 

1 .904  * 

1.708 

.196 

MAXIMUM  SPEED 
X  U)3  KNOTS 
(VMAX) 


.537 
.490 
.506 
.525 
1.230 
.989 
1  .314 


♦Wing  Sweep  Data  Excluded 


FREQUENCY  INDEX  ESTIMATION  -  MA/FH  0  LEVEL 


STATISTICAL  PARAMETERS: 
REGRESSION  EQUATION 

CORRELATION  COEFFICIENT 
STANDARD  ERROR  OF  ESTIMATE 
CONFIDENCE  LEVEL,  95% 
NUMBER  OF  OBSERVATIONS 


ERROR 

MAXIMUM  SPEED 

X  103  KNOTS 
(VMAX) 

-.010 

.537 

.010 

.490 

-.005 

.506 

.003 

.525 

-.002 

1.230 

.005 

.989 

FI  «  0.0112  +  0.1183  (VMAX) 


r  *  0.9823 
S  =  0.0080 
S  -  ^0. 0160 
N  -  6 


CLASS  1  3  M  MAINTENANCE  INDEX  - 0  LEVEL  MMH/FK  WEIGHT  EMPTY  X  I03  LBS 


1  3  M  FREQUENCY  INDEX  -  C  LEVEL  MA/FH 


WUC; _ Li _ _ _ _ _ 

SYSTEM:  Flight  Controls _ 


PART  I  CONTRACTOR  DATA 


CONTRACTOR  PREDICTIONS  - 
CLASS  3  DESIGN  MAINT  REQ. 

ML  !  MMH/FH  j  MA/FH  j  MMH/MA  J  EMT/MA*" 

“o~ 


OESIGN/PERFORMANCE  PARAMETERS 


Weight  linpty,  lbs 
i Id x .  Speed,  knots 
Wing  Sweep  Factor,  1  or  0 


CONTRACTOR  _ 

AIRCRAFT  MODEL:. 


PART  II  SYSTEM  CONSTANTS 


PARAMETER 


AVG  NO.  MEN  ■  0  LEVEL 
AVG  NO  MEN  -  ’  LEVEL 
MMH/FH  I  LEVEL  RATIO 
MA/FH  I  LEVEL  RATIO 


PART  HI  SYSTEM  ANALVSL 


PARAMETER 

CALCULATION 

MMH/FHq 

MAINT  INDEX  GRAPH 

BASELINE 

Ml 

PREDICTED 

MA/FH- 

FREQ  INDEX  GRAPH 

BASELINE 

PREDICT  m 

BASELINE 
CLASS  1 
3-M  DATA 
(A! 


PREDICTED 
CLASS  1 
3  M  DATA 
IB) 


Ws///#//'/'- 


'//.'//////> 


IMPROVEMENT 

(DEGRADATION) 

(C) 


n 


MMH-FH,  |  MMH/FH0  *  M"R 


I  MMH/PH,  -  MA/FH, 

MMH/MAj  I  1  1 


MMH.MA.  MtN. 

EMT/MA.  I  1  1 


FIGURE  5.3-3  Worksheet  for  Evaluating  System  Maintenance  Requirements 
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5.4  ENGINE  SYSTEM  -  WUC  2 3 


Selected  Parameters:  Thrust  per  engine,  uninstalled  and  number  of  engines. 

Number  of  Regression  Equations  Run:  23 

Parameters  Considered  and  Rejected;  Maximum  speed,  engine  weight,  numoer  of 
compressor  stages,  maximum  takeoff  weight  and  total  engine  thrust,  uninstalled. 

Gomments •  This  was  the  only  system  for  which  the  4  to  12  month  FMSO  baseline 
data  appeared  to  be  inadequate.  An  acceptable  regression  equation  correlation 
was  not  achieved  after  numerous  attempts.  Several  other  data  bases  were  then 
considered  including  all  FM30  data  from  July,  1971  through  June,  1976.  A 
decision  was  made  to  use  the  period  January,  1975  through  June,  1976.  This 
period  excluded  early  S-3A  and  F-14A  data  which  might  not  be  representative  for 
those  aircraft.  however,  the  F-8J  was  phasing  out  of  the  fleet  during  this 
period  and  the  F-8J  engine  data  was  suspect.  Consequently,  the  F-8J  was 
eliminated  from  the  analysis. 

Engine  data  was  extracted  from  the  Fleet  Weapon  System  Reliability  and 
Maintainability  Statistical  Summary  (Reference  9)  for  the  selected  period.  As 
this  data  is  total  0  and  I,  the  data  was  converted  to  O-level  only  by  using  the 
I-level  ratio  established  by  the  4  to  12  month  baseline  data.  F— 1 4 A  engine  data 
appeared  excessively  high  for  all  periods.  An  investigation  determined  that  65 
percent  of  h  —  1 4 A  maintenance  was  no  defect  while  the  average  was  35  percent. 
The  F-14A  engine  data  was  adjusted  to  reflect  the  average  of  35  percent  no 
defect  maintenance  and  then  used  in  the  regression  analysis. 

Single  Engine  versus  Twin  Engine:  Examination  of  the  maintenance  index  graph 
(Figure  5.4-1)  reveals  some  interesting  observations  about  one  and  two  engine 
aircraft.  For  high  thrust  aircraft,  a  twin  engine  design  is  more  cost  effective 
from  a  maintenance  standpoint  than  a  single  engine  design  of  comparable  total 
thrust.  As  an  example,  a  twin  engine  30,000  pound  thrust  aircraft  using  two 
15,000  pound  engines  will  require  27 %  less  maintenance  (Mhh/FH)  than  a  single 
engine  aircraft  using  one  30,000  pound  thrust  engine.  At  the  other  extreme,  a 
low  thrust  single  engine  aircraft  requires  less  maintenance  than  a  low  thrust 
twin  engine  aircraft.  A  10,000  pound  thrust  single  engine  aircraft  will  require 
20 i  less  maintenance  than  a  twin  engine  aircraft  with  two  5,000  pound  thrust 
engines . 
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TABLE  5.4-1  TWO-DIGIT  WUC  MAINTENANCE  DATA  SUMMARY 
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F14A  no  defect  maintenance  reduced  to  reflect  average 


TABLE  !».4~2 


REGRESSION  ANAL  VS  I S  SUMMARY 


CLASS  1  3-M  MAINTENANCE  INDEX  -  0  LEVEL  MMH/FH  NUMBER  OF  ENGINES 

Fijure  5-4-1  WUC  23  Miintemnce  Index  Grtph 


CLASS  3  OESIGN  FREQUENCY  INDEX  -  0  LEVEL  MA/FH 


5.5  AUXILIARY  POWER  PLANT  SYSTEM  -  WUC  2k 


Comments ;  The  A-4M,  AV-8A  and  S-3A  were  the  only  aircraft  with  API's  installed. 
This  small  sample  of  aircraft  prevented  using  regression  analysis  techniques. 
To  achieve  a  broader  APU  maintenance  base,  18  months  of  data  on  the  CH-46F, 
CH-53D  and  P-3C  were  added  to  the  A-4M,  AV-8A  and  S-3A  data  base.  Since  design 
parameters  were  not  available  on  these  aircraft,  regression  analysis  techniques 
could  not  be  considered.  Consequently,  general  mathematical  techniques  were 
used  in  calculating  index  constants  from  data  presented  in  Table  5.5-1. 


A  Maintenance  Index  of  0.192  MMH/FH  was  determined  by  averaging  Class  1 
U-leve.l  MMh/fH.  A  Frequency  Index  of  0.37  MA/FH  was  determined  by  averaging 
Class  1  0-level  MA/FH.  Given  these  two  equations.,  the  remaining  Class  1  Baseline 
parameters  can  be  calculated.  Results  are  shown  in  Figure  5*5-1. 


Using  Equation  3.8  of  Section  3.0,  a  Maintenance  Index  Defect  Ratio  (MlDR) 
was  found  to  be  0.36.  Similarly,  using  Equation  3.9,  a  Frequency  Index  Defect 
Ratio  ( P1DR)  was  found  to  be  0.52.  both  MlDR  and  F1DH  are  used  in  converting 
Class  3  contractor  predictions  to  Class  1  predictions. 


*Data  not  available  from  MSO  4790. A2142-01 ,  Fleet  Weapon  Systen  Reliabilit-  and  i!aintainabil  it 
Statistical  St.im  ar  . 


CONTRACTOR  . 
AIRCRAFT  MODEL. 


5 .  b  POWEH  PLANT  INSTALLATION  SYSTEM  -  WUC  29 


Selected  Parameters:  Thrust  per  engine,  uninstalled  and  number  of  engines. 

Number  of  Regression  Equations  Run:  29 

Parameters  Considered  and  Rejected:  Total  engine  thrust,  empty  weight,  engine 

weight  and  maximum  speed. 

Comments :  This  system  proved  to  be  very  troublesome.  It  was  difficult  to  achieve 

satisfactory  regression  equation  correlation  using  the  same  aircraft  and  the  same 
parameters  for  both  MMH/FH  and  MA/FH.  The  18  month  data  bane  used  in  the  engine 
(WUC  23)  analysis  was  used  with  no  improvement  or  significant  difference  from  the 
9  to  12  month  baseline  data.  Excellent  correlations  could  be  obtained  in  the 
MMh/FH  equations  with  several  parameters  and  only  marginal  correlations  in  the 
MA/PH  equations  using  those  same  parameters.  This  was  apparently  due  to  a  wide 
spread  in  MMH/MA. 

The  t—  1 1* A  was  eliminated  because  the  actual  MMH/FH  and  MA/FH  were  some  three 
times  higher  than  any  of  the  other  aircraft.  Power  Plant  Controls  (SWUC  29B)  was 
the  primary  reason  for  the  f  —  1 4 A  high  maintenance.  The  F-8J  was  eliminated 
because  of  poor  regression  equation  correlation. 
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TABLE  5.6-2 


REGRESSION  ANALYSIS  SUMMARY 


WUC:  29 


SYSTEM:  POWER  PLANT  INSTALLATION 


MAINTENANCE  INDEX  ESTIMATION  -  MMH/FH  0  LEVEL 


1 

|  AC  FT 

3M 

MI 

ERROR 

THRUST  PER  ENGINE 
UNINST.  X  103  LBS 
(THRUST) 

NUMBER  OF  ENGINES 

(ENGQTY ) 

ACTUAL 

CALCULATED 

A4f  i 

,  084 

,089 

-.005 

11 .2 

1 

A6E 

.169 

.195 

-.026 

9.3 

2 

A7E 

.117 

.112 

.005 

15.0 

1 

F4J 

.244 

.246 

-.002 

17.9 

2 

S3A 

.224 

.195 

.029 

9.275 

2 

STATISTICAL  PARAMETERS: 

REGRESSION  EQUATION 

MI  =  -0.0943  +  0.0059  (THRUST) 

+0.11 74(ENG0TY ) 

CORRELATION  COEFFICIENT 

r  =  0.9564 

STANDARD  ERROR  OF  ESTIMATE 

S  =  0.02H1 

CONFIDENCE  LEVEL,  95% 

2S  =  -0.0562 

NUMBER  OF  OBSERVATIONS 

N  -  5 

FREQUENCY  INDEX  ESTIMATION  -  MA/FH  0  LEVEL 


AC  FT 

3M  FI 

ERROR 

THRUST  PER  ENGINE 
UNINST.  X  103  LBS 
(THRUST) 

NUMBER  OF  ENGINES 

(ENCOTY) 

ACTUAL 

CALCULATED 

A4M 

.017 

MM 

-.005 

11.2 

1 

A6E 

.007 

9.3 

2 

A7F. 

.030 

-.002 

15.0 

1 

AV8A 

.051 

.044 

.007 

20.9 

1 

F4J 

.033 

.040 

-.007 

17.9 

2 

STATISTICAL  PARAMETERS: 
REGRESSION  EQUATION 

FI  * 

-0.0069 

+  0.0023  (THRUST) 

CORRELATION  COEFFICIENT 

r  = 

+0.0028 

0.8514 

(ENGQTY) 

STANDARD  ERROR  OF  ESTIMATE 

S  » 

0.0093 

CONFIDENCE  LEVEL,  95% 

2S  = 

*0.0186 

NUMBER  OF  OBSERVATIONS 

N  ■ 

5 

CLASS  3  DESIGN  MAINTENANCE  INOEX  -0  LEVEL  MMH/FH 
MO _ 0-063  0.080  0.100  0.120 


nnrr.t 


sii! 

mmmSI 

— mmmmmm 


t S8i  Eoi  x  aanviSNiNn  bnionb  «3d  isnuHi 


aZZI 

- ‘-“I* 

ESCS2SS  * 


SSKSK! 


8  nKSmm!  S5S 


SsK;«!aa!l 


ssssil 


sBsS^pSSSts=SI§epsHgSHffi!|gng=^ai; 


SSUS1 

!£S! 


iisd  KKtrsii  «ESs: 


■K  MMM  • 

■  ■■■MMiWM  — ■— 


■!■■■*  i«uaa«a»>  a*afia««aaaal 

KSHsOHHsiHHjijjlj 


«M  ■■■■»■■  —  ■•■■•••»••  • 

aaa  ■■■■■■■—■  ■■■■■  m 


•••■••••••■•••••••■■— ■••»*# 

••  il»»iWa>i  ajlaaaaaaa  ■»*■»! 
a« attiaaaaaa »*«»» »«»a« «»«ail 


sa: 


I1»WM  ■■■■»  ■ 

[SSiSSSl 

a  a  ifcaMiaaai 
aaaaaaaalwai 

•  a  MH<  •■••• 

:::;»:::k: 

:::::::::::: 

::::::i:s:: 

s::5f|einS5 

■refs 


•• laaaaaaaai 

'auaatfiatii 
■a*  aaaaaaaaa* 
aa  aaaaliitai 
aw laaaaaaaai 
aaiaiaaiaan 
mm aaata aaaai 

::;gass) 

aauaiaiaaai 

:::xsa: 


■<••  •••••••Ml 

laaaaaaaaaati  I 
I aa laaaaaaaai  I 


aaaaauaaaai  I 
aataaaiaaa>i ■ 

•aaaaaai ■ 

fell 


1 H~£S  ~~:HS  •**“““•  ^q:^! 

a?asS~i:g!i!sa:^SH^ag!!H;igg;SgSj54H:iSai;a«! 

awa«ga:ss:S5iii8iai;E?gS!!S!5!8?Exi!!«ns.,::x;| 

■UHhmhhssI^H 

a laaiaaaaa aaaaaaaaaa aaaaaiaaaa  aaaaaaaaaa aaaataaaai 1 

tea^^gg  »m«tt»i»»»«*»»*aai»atttw— »>»»»»»aaaaaaa<aaaai 

BS**  52S2S *****Sr{fB }«h»— » na^«»a«t 


^awaaiaaiifliia  sssmssiaasErsESF™.  '■-1  ^"n* 


Hi — am  OmiiM 


5.7  AIR  CONDITIONING  SYSTEM  -  WUC  Hi 

Selected  Parameters:  Empty  weight  and  avionics  weight  installed.  Index  constants 
were  established  for  boundary  layer  control. 

Number  of  Regression  Equations  Run:  15 

Parameters  Considered  and  Rejected:  Fuselage  volume  pressurized,  ECS  weight, 

maximum  takeoff  weight  and  KVA. 

f'nmmpnts :  Empty  weight  and  installed  avionics  vjeight  were  the  two  design  param¬ 

eters  selected  as  having  the  greatest  impact  on  Air  Conditioning  maintenance. 
Those  aircraft  with  large  quantities  of  avionics  equipment  required  more  avionics 
cooling  thus  -increasing  the  maintenance  burden  for  this  system.  Such  parameters  as 
ECS  weight,  KVA  output  and  pressurized  fuselage  volume  were  rejected  by  the 
regression  analysis  program.  Intuitively,  one  would  expect  these  parameters  to 
impact  Air  Conditioning  System  maintenance.  Analysis  showed  this  not  to  be  the 
case . 


Boundary  layer  control  was  excluded  from  the  K-BJ  and  F-4J  MMH/F'H  and  MA/Fli 
totals  for  the  regression  equations.  Index  constants  were  established  for 

aircraft  with  boundary  layer  control.  These  constants  should  be  added  to  the 
regression  equation  totals.  Data  used  to  establish  the  index  constants  is  as 
follows  : 


AIRCRAFT 

MMH/FH 

MA/FH 

F-4J 

0.213 

0.014 

F-8J 

0.118 

0.019 

Total 

0.331 

0.033 

BLC  MMH/Fh  Index  Constant  0.331  ~  2  =  0.166 
bLC  MA/Fh  Index  Constant  0.033  2  =  0.016 
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TABLE  *j.7-2  REGRESSION  ANALYSIS  SUMMARY 


WUC: 


AL 


SYSTEM:  - Air  Conditioning 


MAINTENANCE  INDEX  ESTIMATION  -  MMH/FH  0  LEVEL 


3M  MI 

WEIGHT  EMPTY 

WEIGHT  AVIONICS 

ACFT 

ERROR 

X  103  LBS 

INSTALLED  X  1 03L CS 

ACTUAL 

CALCULATED 

(WTfIT) 

(WTAVIN) 

A4M 

.051 

.058 

-.007 

10.4 

.612 

A6E 

.205 

.281 

-.076 

26.0 

2.329 

A7L 

.146 

.172 

-.026 

18.9 

1.347 

AV8A 

.128 

.073 

.054 

12.0 

.590 

F4J 

.286 

.342 

-.056 

30.8 

2.641 

F8J 

.178  * 

.162 

.016 

19.8 

.819 

F14A 

.500  * 

.432 

.068 

38.2 

3.039 

S3A 

.383 

.356 

.027 

26.6 

4.223 

STATISTICAL  PARAMETERS: 

REGRESSION  EQUATION 

MI  - 

-0 

0717  +  0.0103  (WTMT) 

+0 

.0364  (WTAVIN) 

CORRELATION  COEFFICIENT 

r  » 

0.9385 

STANDARD  ERROR  OF 

ESTIMATE 

S  » 

0.0602 

CONFIDENCE  LEVEL, 

95% 

2S  = 

±0 

1204 

NUMBER  OF  OBSERVATIONS 

N  » 

8 

FREQUENCY  INDEX  ESTIMATION  -  MA/FH  0  LEVEL 


ACFT 

3M  FI 

ERROR 

WEIGHT  EMPTY 

X  103  LBS 
(WTMT) 

WEIGHT  AVIONICS 
INSTALLED  X  103LBS 
(WTAVIN) 

ACTUAL 

CALCULATED 

A4M 

.019 

.020 

-.001 

10.4 

.612 

A6E 

.048 

.052 

-.004 

26.0 

2.329 

A7E 

.032 

.  036 

-.004 

18.9 

1.347 

AV8A 

.023 

.022 

.001 

12.0 

.590 

F4J 

.048 

.061 

-.013 

30.8 

2.641 

FflJ 

.043  * 

.034 

.009 

19.8 

.819 

I14A 

.081  * 

.074 

.007 

38.2 

3.039 

S3A 

.072 

.067 

.005 

26.6 

4.223 

STATISTICAL  PARAMETERS: 

REGRESSION  EQUATION  FI 

CORRELATION  COEFFICIENT  r 

STANDARD  ERROR  OF  ESTIMATE  S 

CONFIDENCE  LEVEL,  95%  2S 

NUMBER  OF  OBSERVATIONS  N 


0.0019 

+0.0072 

0.9419 

0.0087 

*0.0174 

8 


+  0.0013  (WTMT) 
(WTAVIN) 


*  BLC  Data  Excluded 


Figure  5.7-2  WUC  41  Frequency  Index  Graph 


FIGURE  5.7-3  Wor k«h«tt  for  Evtlutting  Systtm  M«int»n»nw  R«quir»m*ntj 
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5.8  ELECTRICAL  SYSTEM  -  VulIC  42 

Selected  Parameters:  Empty  weight  and  KVA. 

Number  of  Regression  Equations  Bun:  24 

Parameters  Considered  and  Rejected:  Avionics  weight  installed  and  fuselage 

length . 

Comment. a :  The  A-4M  was  eliminated  due  to  poor  regression  correlation.  Actual 
MMH/FH  ran  three  times  higher  than  it  should  have  for  it3  given  weight  and  power 
requirements.  The  reason  for  this  was  not  identified. 

The  AV-8A  was  not  used  because  of  very  high  DC  power  maintenance.  Actual 
system  maintenance  exceeded  its  calculated  MMH/FH  value  by  a  factor  of  four  and 
its  calculated  MA/FH  value  by  a  factor  of  nine.  DC  power  maintenance  on  other 
aircraft  was  negligible. 

The  A-6£  and  F-8J  were  also  excluded  from  the  regression  analysis  because  of 
poor  correlation  caused  by  excessively  high  wiring  maintenance.  Both  aircraft 
exhibited  from  two  to  three  times  higher  wiring  maintenance  than  the  other 
aircraft . 

On  the  average,  aircraft  wiring  problems  account  for  almost  half  of  the 
Electrical  System  maintenance. 
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TABLE  b.8-2  REGRESSION  ANALYSIS  SUMMARY 


WUC:  42 


SYSTEM:  _ Electrical 


MAINTENANCE  INOEX  ESTIMATION  -  MMH/FH  0  LEVEL 


AC  FT 

3M  MI 

ERROR 

WEIGHT  EMPTY 

X  103  LBS 
(WTMT) 

GENERATOR  ELECT. 
POWER  X  10Z  KVA 
(GENKVA) 

ACTUAL 

CALCULATED 

A-7E 

.332 

.336 

-.004 

18.9 

.25 

F4J 

.635 

.628 

.007 

30.8 

.60 

F14A 

.785 

.790 

-.005 

38.2 

1.20 

S3A 

.477 

.475 

.002 

26.6 

1.50 

STATISTICAL  PARAMETERS: 


REGRESSION  EQUATION 

MI  « 

-0.1419  +  0.0259  (WTMT) 
-0.0485  (GENKVA) 

CORRELATION  COEFFICIENT 

r  = 

0.9995 

STANDARD  ERROR  OF  ESTIMATE 

S  = 

0.0102 

CONFIDENCE  LEVEL,  95% 

2S  = 

*0.0204 

NUMBER  OF  OBSERVATIONS 

N  * 

4 

FREQUENCY  INDEX  ESTIMATION  -  MA/FH  0  LEVEL 


AC  FT 

3M  FI 

ERROR 

WEIGHT  EMPTY 

X  103  LOS 
(WTMT) 

GENERATOR  ELECT. 
POWEil  X  102  KVA 
(GENKVA) 

ACTUAL 

CALCULATED 

A7E 

.046 

.044 

.002 

18.9 

.25 

F4J 

.075 

.079 

-.004 

30.8 

.60 

F 1 4  A 

.108 

.105 

.003 

38.2 

1.20 

S3A 

.075 

.076 

-.001 

26.6 

1.50 

STATISTICAL  PARAMETERS: 

REGRESSION  EQUATION  FI  = 

CORRELATION  COEFFICIENT  r  = 

STANDARD  ERROR  OF  ESTIMATE  S  = 

CONFIDENCE  LEVEL,  95%  2S  = 

NUMBER  OF  OBSERVATIONS  N  = 


-O.OIOO  +  0.0027 
+0.0092  (GENKVA) 
0.9910 
0.0058 
*0.0110 
A 


( VITMT ) 
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Figure  5.8-2  WUC  42  Frequency  index  Graph 
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5.9  LIGHTING  SYSTEM  -  WUC  44 

Selected  tarametera:  Wing  area  and  fuselage  length. 

Number  of  Regression  Equations  Run:  12 

Parameters  Considered  and  He.leoted;  Weight  avionics  installed  and  KVA. 

Comments :  Wing  area  and  fuselage  length  were  the  two  design  parameters  selected 

by  the  regression  analysis  program  as  having  the  greatest  effect  on  Lighting 
System  maintenance.  Aircraft  with  larger  fuselages  and  greater  wing  areas 
inherently  require  more  lighting  components  resulting  in  higher  system 
maintenance . 
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TABLE  5.9-7  REGRESSION  ANALYSIS  SUMMARY 


WUC:  _  44 


SYSTEM: 


1  iflbt,  Lug, 


MAINTENANCE  INDEX  ESTIMATION  -  MMH/FH  0  LEVEL 


ACFT 

3M  MI 

ERROR 

WING  AREA 

X  103  FT? 
(WAREA) 

FUSELAGE  LENGTH 

X  102  FT 
(FUSLEN) 

ACTUAL 

CALCULATED 

A4n 

.122 

.080 

.042 

.260 

.4130 

A7E 

.113 

.130 

-.017 

.375 

.4610 

AV8A 

.074 

.097 

-.023 

.201 

.4555 

F4J 

.251 

.233 

.018 

.530 

.5810 

F8J 

.171 

.184 

-.013 

.375 

.5450 

F14A 

.279 

.263 

.016 

.565 

.6190 

53A 

.191 

.213 

-.022 

.598 

.5330 

STATISTICAL  PARAMETERS: 


REGRESSION  EQUATION 

MI  = 

-0.2304  +  0.1652 
+0.6472  (FUSLEN) 

CORRELATION  COEFFICIENT 

r  * 

0.9410 

STANDARD  ERROR  OF  ESTIMATE 

S  - 

0.0310 

CONFIDENCE  LEVEL,  95% 

2$  = 

*0.0620 

NUMBER  OF  OBSERVATIONS 

N  » 

7 

i 

FREQUENCY  INDEX  ESTIMATION  -  MA/FH  0  LEVEL 


ACFT 

3M 

FI 

ERROR 

WING  AREA 

X  103  FT2 
(WAREA) 

FUSELAGE  LENGTH 

X  102  FT 
(FUSLEH) 

ACTUAL 

CALCULATED 

A6E 

.072  ^ 

.080 

-.008 

.529 

.5475 

A/E 

.054 

.047 

.007 

.375 

.4610 

AV8A 

.041 

.050 

-.009 

.201 

.4555 

F4J 

.105 

.095 

.010 

.  530 

.5010 

F8J 

.093 

.  084 

.009 

.375 

.5450 

F14A 

.103 

.110 

-.007 

.565 

.6190 

S3A 

.069 

.072 

- .  003 

.598 

.5330 

STATISTICAL  PARAMETERS: 

REGRESSION  EQUATION  FI 

CORRELATION  COEFFICIENT  r 

STANDARD  ERROR  OF  ESTIMATE  S 

CONFIDENCE  LEVEL,  95%  2S 

NUMBER  OF  OBSERVATIONS  N 


-0.1458  -  0.0333  (WAREA) 
+0.4444(FUSLEN) 

0.9366 

0.0105 

±0.0710 

7 
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FIGURE  5.9-3  Wof kihctt  far  Evaluating  Syttam  Maintenance  Raquiramanti 
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b  .  10 


hYDhAULlCS  SKSTLM  -  WUC 


Selected  Parameters :  timpty  weight  and  maximum  speed. 

Number  of  Regression  Equations  -Run:  11 

Parameters  Considered  and  Selected:  Maximum  takeoff  weight. 

Comments :  Hydraulic  system  maintenance  is  a  function  of  empty  weight  and  maxiaiuid 

speed  at  altitude.  High  performance  fighter  aircraft  tend  to  require  from  two  to 
four  times  the  maintenance  (MMH/FH)  than  subsonic  attack/ ASW  aircraft. 

The  A— and  F-8J  were  eliminated  from  the  MA/EH  analysis  because  of  poor 
regression  correlation. 


TABLE  5.10-1  TWO-DIGIT  WUC  MAINTENANCE  DATA 
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TABLE  6. 10-2 


REGRESSION  ANALYSIS  SUMMARY 


SYSTEM: 


MAINTENANCE  INDEX  ESTIMATION  -  MMH/FH  0  LEVEL 


3M  MI 

ACTUAL 

CALCULATED 

.085 

.140 

.279 

.226 

.146 

.184 

.243 

.146 

.518 

.529 

.350 

.368 

.625 

.609 

.  1 56 

.200 

STATISTICAL  PARAMETERS: 
REGRESSION  EQUATION 

CORRELATION  COEFFICIENT 
STANDARD  ERROR  OF  ESTIMATE 
CONFIDENCE  LEVEL,  95% 
NUMBER  OF  OBSERVATIONS 


ERROR 


WEIGHT  EMPTY 
X  1 03  lbs 
(WTMT) 


MAXIMUM  SPEED 
X  103  KNOTS 
(VMAX) _ 

.537 
.490 
.506 
.525 
1.230 
.  989 
1.314 
.410 


-0.1Z60  +  0.0066  (WTilT) 
+0.3671  (VMAX) 

C.9604 

0.062+ 

*0.1246 

8 


FREQUENCY  INDEX  ESTIMATION  -  MA/FH  0  LEVEL 


MAXIMUM  SPEED 
X  103  KNOTS 
(VMAX) 


ArCT 

3M  FI 

ML*  r  I 

ACTUAL 

CALCULATED 

A6E 

.041 

.0363  .0043 

A7E 

.040 

.0373  .0027 

AV3A 

.038 

.0381  .C080 

F4J 

.060 

.0635  -.0035 

F14A 

.069 

.0665  .0026 

S3A 

.028 

.0330  -.0059 

STATISTICAL  PARAMETERS: 
REGRESSION  EQUATION 

CORRELATION  COEFFICIENT 
STANDARD  ERROR  OF  ESTIMATE 
CONFIDENCE  LEVEL,  95% 
NUMBER  OF  OBSERVATIONS 


1.230 

1.314 

.410 


FI  =  0.0191  +  0.0361  (VMAX 

r  =  0.9663 
S  =  0.0044 
2S  =*0.0088 
N  =  6 
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5-10-1  WUC  45  Maintenance  Index  Graph 


woe _ 

45 

CONTRACTOR: 

SYSTEM- 

Hydraul les 

AIRCRAPT  MODEL  _  _ 

PART  I  CONTRACTOR  DATA 


CONTRACTOR  PREDICTIONS  - 
CLASS  3  DESIGN  MAINT.  REQ. 


MMH/FH  MA/FH  MMH/MA  EMT/MA 


DESIGN 'PERFORMANCE  PARAMETERS 


Usifjht  Empty,  ll>s. 
Maximum  '.fiend,  knots 


PART  II  SYSTEM  CONSTANTS 


PARAMETER 


AVG  NO  MEN  -  0  LEVEL 
AVG  NO.  MEN  -  I  LEVEL 
MMH/FH  I  LEVEL  RATIO 
MA/FH  I  LEVEL  RATIO 


PART  III  SYSTEM  ANALYSIS 


PARAMETER 


MMH/FH  — 


121 


MMH/MA,. 

iai 


emt/ma0 

Ml 


MMH/FH, 

151 


(71 


EMT/MA, 


CALCULATION 


MAINT  INDEX  GRAPH 


BASELINE 


PREDICTED 


FREQ  INOEX  GRAPH 


BASELINE 


PREDICTED 


BASELINE 
CLASS  I 
3  M  DATA 

(A) 


PREDICTED 
CLASS  1 
3  M  DATA 
IB) 


IMPROVEMENT 

(DEGRADATION) 

(Cl 


MMH/FH,-.  .  MMH/FH 


FIGURE  5.10-3  Worksinat  for  Evaluating  Systtm  Muntananc*  Rcquirtmtnti 
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5.11  FUEL  SYSTEM  -  WUC  46 


Fuel  capacity  and  maximum  speed. 


Number  of  fiegresslon  Equations  riun:  19 

Parameters  Considered  and  Rejected:  Number  of  fuel  tanks,  empty  weight  and 

maximum  takeoff  weight. 

Comments :  Fuel  system  maintenance  Is  a  function  of  internal  fuel  capacity  and 
maximum  speed  at  altitude.  High  performance  lighter  aircraft  tend  to  require  from 
two  to  four  times  the  maintenance  (MMI1/FH)  than  subsonic  attack/ ASW  aircraft. 


The  AV-tiA  was  not  used  due  to  high  maintenance.  The  wing  and  engine  must  be 
removed  for  access  to  some  tanks  and  hardware. 


The  A-6&  was  eliminated  from  the  MA/Fh  analysis  due 
correlation . 


to  poor  regression 


5fi6 


TABLE  5.11-2 


REGRESSION  ANALYSIS  SUMMARY 


WUC: _ 4£ 


SYSTEM:  _ Eiiel 


MAINTENANCE  INDEX  ESTIMATION  -  MMH/FH  0  LEVEL 


ACFT 

3M  MI 

ERROR 

FUEL  CAPACITY 

X  103  GALS 
(FUEL) 

MAXIMUM  SPEED 

X  103  KNOTS 
(VMAX) 

ACTUAL 

CALCULATED 

A4M 

.146 

.122 

.024 

.800 

.537 

A6E 

.280 

.271 

.009 

2 . 344 

.490 

A7E 

.196 

.181 

.015 

1.476 

.506 

F4J 

.680 

.090 

1  .998 

1.230 

F8J 

.459 

-.072 

1.348 

.989 

F14A 

.775 

-.041 

2.382 

1.314 

S3A 

.175 

-.023 

1  . 933 

' 

.410 

STATISTICAL  PARAMETERS: 

REGRESSION  EQUATION  MI  =  -0.2947  X  0.1140  (FUEL) 

+0.6060  (VMAX) 


CORRELATION  COEFFICIENT 

r  =■ 

0.9806 

STANDARD  ERROR  OF  ESTIMATE 

S  = 

0.0640 

CONFIDENCE  LEVEL,  95% 

2$  = 

±0.1280 

NUMBER  OF  OBSERVATIONS 

N  ■ 

7 

FREQUENCY  INDEX  ESTIMATION  -  MA/FH  0  LEVEL 


ACFT 

3M 

FI 

ERROR 

MAXIMUM  SPEED 

X  103  KNOTS 
(VMAX) 

ACTUAL 

CALCULATED 

A4H 

.034 

.031 

.003 

.537 

A7F 

.026 

.029 

-.003 

.506 

F4J 

.058 

.063 

-.005 

1  .230 

F8J 

.055 

.052 

.003 

.989 

F14A 

.069 

.067 

.002 

1  .314 

53A 

.024 

.025 

-.001 

.410 

STATISTICAL  PARAMETERS: 
REGRESSION  EQUATION 

CORRELATION  COEFFICIENT 
STANDARD  ERROR  OF  ESTIMATE 
CONFIDENCE  LEVEL.  95% 
NUMBER  OF  OBSERVATIONS 


FI  =  0.0056  +  0.0465  (VMAX) 

r  =  0.9023 
S  -  0.0039 
2S  =  *0.0078 
N  »  6 


( 

■A 
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100  0.500  0.600  0.700  C.800  0.900  Ui  T5  3JJ  Tff 

MAINTENANCE  INQEX  -  0  LEVEL  MMH/FH  FUEL  CAPACITY  X  103  GALS 


CONTRACTOR 

SVKTFM  Fuel  ...  ..  .. 

AIRCRAFT  MODEL: _ 

pi 


PART  I  CONTRACTOR  DA TA 


CONTRACTOR  PREDICTIONS  - 
CLASS  3  DESIGN  MAI  NT.  REQ. 


MMM/FH  T  MA/FH  MMH/MA  EMT/MA 


OESIGN/PERFORMANCE  PARAMETERS 


PART  1 1  SYSTEM  CONSTANTS 


Fuel  Capacity,  gals. 
Maximum  Speed,  knots 


PARAMETER 

BASE 

AVG  NO.  MEN  O  LEVEL 

1.9 

AVG  NO.  MEN  -  1  LEVEL 

1.2 

MMH/FH  1  LEVEL  RATIO 

.04 

MA/FH  1  LEVEL  RATIO 

.13 

PARAMETER 


MMH/FH- 


121 


MMH/MAq 

(31 


emt/mAq 

141 


MMH/FH, 

(SI 


MA/FH, 

161 


MMH/MA, 

(7) 


EMT/MA. 


PART  111  SYSTEM  ANALYSIS 


CALCULATION 


MAINT.  INDEX  GRAPH 


BASELINE 


PREDICTED 


FREO.  INOEX  GRAPH 


BASELINE 


PREDICTED 


BASELINE 
CLASS  1 
3-M  DATA 

IAI 


PREDICTED 
CLASS  1 
3-M  DATA 
IB) 


IMPROVEMENT 

(DEGRADATION) 

(C) 


H/FH-  . 
IAI  O.l 


MMH/FHq  V  MMH/FH, 


FIGURE  5.1 1-3  Worksheet  for  Evaluating  Syrtam  Maintananca  Raqutramants 


5.12  OXYGEN  SYSTEM  -  WUC  47 

Sales  teg,  ..Paraaetcrs:  None. 

li, umber  .o£  Ke&raaaifln  gauatlana  Run:  n 

Parameters  Considered  and  Rejected:  Flight  hours  per  aircraft  per  year,  flight 
length,  crew  size  and  service  ceiling. 

Comments :  A  satisfactory  regression  correlation  was  not  obtained  for  either 

MMH/FH  or  MA/Fh.  Index  constants  were  established  by  averaging  the  data  from 
Table  5.12-1. 

A  Maintenance  Index  of  0.035  MMH/FH  was  determined  by  averaging  Class  1 
0-level  MMH/FH.  A  Frequency  Index  of  0.019  MA/FH  was  determined  by  averaging 
Class  1  0-level  MA/FH.  Given  these  two  parameters,  the  remaining  Class  1  baseline 
parameters  can  be  calculated.  Results  are  shown  in  Figure  5.12-1. 

Using  Equation  3.9  of  Section  3.0,  the  Maintenance  Index  Defect  Ratio  (MIDR) 
was  found  to  be  0.58.  Similarly,  using  Equation  3.10,  the  Frequency  Index  Defect 
Ratio  ( FIDR )  was  found  to  be  0.74.  Both  M1DH  and  FIDR  are  used  in  converting  Class 
3  contractor  predictions  to  Class  1  predictions. 
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WUC: _ 42 _ 

SYSTEM:  JLmiflfiO _ 


CONTRACTOR: _ 

AIRCRAFT  MODEL: 


PART  I  CONTRACTOR  DATA 


»  CONTRACTOR  PREDICTIONS  - 
CLASS  3  OCSICN  MAINT.  REQ. 

MMH/FH 

MA/FH 

MMH/MA 

EMT/MA  | 

tl 

IHHHi 

■  ■■ 

■MM 

■■MU 

OESI ON/PERFORMANCE  PARAMETERS 

None 

PART  II  SYSTEM  CONSTANTS 


PARAMETER 

BASE 

PREO 

US 

KsgBSfe 

■ 

1 

AVG  NO,  MEN  -  O  LEVEL 

AVG  NO.  MEN  -  1  LEVEL 

MMH/FH  1  LEVEL  RATIO 

MA/FH  1  LEVEL  RATIO 

1.3 

1  . 1 

.98 

.37 

PART  III  SYSTEM  ANALYSIS 


PARAMETER 

CALCULATION 

BASELINE 
CLASS  1 

3  M  DATA 

(Al 

PREDICTED 
CLASS  1 

3  M  DATA 

IB) 

-1 

'MPROVEMENT 

1  DEGRAD  AT  ION  I 

ICI 

A  * 

mmh/fh0 

111 

MAINT.  INDEX  GRAPH 

1 

| 

wmmm 

mmmrnrn 

BASELINE 

MMHM 

1 

| 

PREDICTED 

mmmm 

MA/FHq 

(21 

FREQ.  INDEX  GRAPH 

wmmffim l 

wmmm 

wmmmm\ 

BASELINE 

WKM  M 

wmmm 

Ml 

PREDICTED 

wmmm 

MMH/MAq 

(31 

MMH/FHq  4  MA/FHq 

wmmm 

W/////////////A 

wmmmwm 

mHBBHHIl 

wmmm 

| 

f 

mmmm 

BMT/MAq 

<41 

MMH/MAq  ;  MENq 

"///M'/ZaZ:.''. 

WmmS 

1 

1 

i 

wmmm 

| 

i 

_ i 

wsmmsm 

_ 

MMH/FHj 

(51 

MMH/FHq  X  MIIR 

wwmwwiL 

wmmmmrn 

X 

1 

X 

■  ■ 

MA/FH, 

(8) 

MA/FHq  X  FIIR 

wmmmmrn 

X 

| 

Mil 

X 

wmmm 

|  ■ 

MMH/MA, 

(7) 

wmmm 

wmmm 

wmmmmrn 

T 

wmmm 

wmmm. 

* 

wmwmm 

EMT/MA, 

I8> 

MMH/MA,  -  MEN, 

wwwmm 

wmmm 

1 

i 

1 

T 

_ 

wmmm 

wmmxm 

_ 181— P-1 

MMH/FHq  ♦  MMH/FH, 

. 

FIGURE  5.12-1  WorkihMt  fsr  Evaluating  Syttam  Maintananoa  Raijuka-nanti 


5.13  MISCELLANEOUS  UTILITIES  SYSTEM  -  WUC  ^9 
Salop ted  Parameters :  Empty  weight. 

Number  of  Regression  Eouationa  Run:  5 

Parameters  Conalderad  and  Ra.leoted:  Engine  quantity. 

Comments :  Miscellaneous  Utilities  comprise  such  subsystems  ns  Fire  Detection,  Air 

Driven  Turbine  Starter  and  Flight  Reoorder  and  Is  generally  considered  a  low 
maintenance  system.  Type  equipment  assigned  to  this  system  varies  considerably 
between  aircraft.  Maintenance  was  found  to  be  primarily  a  function  of  aircraft 
empty  weight. 

The  F-l)J  was  not  used  due  to  excessively  high  maintenance  for  the  air  driven 
turbine  subsystem.  The  F-18A  predioted  MMH/FH  and  MA/FH  values  were  too  high  to 
be  plotted  on  the  index  graphs.  This  is  probably  due  to  differences  in  the 
subsystems  between  the  F-18A  WUC  and  the  Standard  WUC  used  for  the  regression 
analysis. 
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TABLE  5,13-2 


REGRESSION  ANALYSIS  SUMMARY 


WUC:  49 


SYSTEM. 


MAINTENANCE  INDEX  ESTIMATION  -  MMH/FH  0  LEVEL 


ACFT 

3M  MI 

ERROR 

WEIGHT  EMPTY 
X  103  LBS 
(WTMT) 

ACTUAL 

CALCULATED 

A4M 

wmsmm. 

.002 

.003 

10.4 

A6E 

■E9  ■; 

.046 

-.011 

26.0 

A7E 

.026 

-.004 

18.9 

AV8A 

.004 

.006 

-.002 

12.0 

F8J 

.038 

.029 

■ 

19.8 

F14A 

.084 

.081 

38.2 

S3A 

.050 

.048 

.002 

26.6 

STATISTICAL  PARAMETERS: 


REGRESSION  EQUATION 

MI  - 

0.0275  +  0.0028  (WTMT) 

CORRELATION  COEFFICIENT 

r  = 

0.9717 

STANDARD  ERROR  OF  ESTIMATE 

S  * 

0.0072 

4. 

CONFIDENCE  LEVEL,  95% 

2S  » 

-0.0144 

NUMBER  OF  OBSERVATIONS 

N  - 

7 

FREQUENCY  INDEX  ESTIMATION  -  MA/FH  0  LEVEL 


ACFT 

3M  FI 

_ 

ERROR 

WEIGHT  EMPTY 

X  103  LBS 
(WTMT) 

ACTUAL 

CALCULATED 

A4M 

.001 

.0007  . 

n 

10.4 

A6E 

.0074 

26.0 

A7E 

.0044 

.0016 

18.9 

AV8A 

.001 

.0014 

-.0004 

12.0 

F8J 

,004 

.0047 

19.8 

F14A 

.013 

.0126 

3  8.2 

S3A 

.007 

.0076 

- . 0006 

26.6 

STATISTICAL  PARAMETERS: 
REGRESSION  EQUATION 

CORRELATION  COEFFICIENT 
STANDARD  ERROR  OF  ESTIMATE 
CONFIDENCE  LEVEL,  95* 
NUMBER  OF  OBSERVATIONS 


FI  =  -0.0036  +  0.0004  (WTMT) 


r 

S 

2S 

N 


0.9795 

0.0009 

±0.0018 

7 


CLASS  3  DESIGN  MAINTENANCE  INDEX  -  0  LEVEL  MMH/FH 

0.010  0.020  0.030  0.040  0.050 
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Figure  5.13-1  WllC  49  Maintenance  Index  Graph 


Figure  5.13-2  WUC  49  Frequency  Index  Crept) 
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5.1^  INSTRUMENTS  SYSTEM  -  WUC  51 

Selected  Parameters:  Avionics  weight  uninstalled. 

Number  of  Regression  Equations  Kun :  5 

Parameters  Considered  and  Rejected:  Avionics  weight  installed  and  empty  weight. 

Comments :  The  design  parameter  having  the  greatest  influence  on  Instrument  System 
maintenance  was  uninstalled  avionics  weight.  As  aircraft  avionics  weight 
increased,  so  did  instrument  maintenance.  Five  aircraft  were  used  in  the 
regression  analysis  with  the  other  three  rejected  for  the  following  reasons. 

S-3A  actual  maintenance  (MMH/FH)  ran  62 %  less  than  the  calculated  value  based 
on  its  given  avionics  weight.  One  reason  for  this  can  be  attributed  to  improved 
instrumentation  design  especially  in  wiring  and  cockpit  gauges.  S-3A  fuel  quantity 
indication  subsystem  maintenance  was  five  times  less  than  the  F-1*JA  and  three 
times  less  than  the  A-7E  and  AV-8A.  Flight/navigation  instrument  maintenance  was 
half  the  F-4J  and  five  times  better  than  the  A-6E.  At  I-level ,  S-3A  maintenance 
was  as  low  as  the  less  complex  A-4M. 

The  AV-8A  on  the  other  hand  required  2.5  times  more  maintenance  than  its 
calculated  value,  higher  than  normal  maintenance  showed  up  in  fuel  quantity 
indication  and  flight/navigation  instruments. 

The  F-8J  also  required  2.5  times  the  maintenance  for  its  given  avionics 
weight.  Problems  with  flight/navigation  instruments  caused  the  F-8J  to  require  as 
much  maintenance  as  the  more  complex,  two-seat  A-6E. 


DIGIT  WUC  MAINTENANCE  DATA  SUMMARY 
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TABLE  13.14-2 


REGRESSION  ANALYSIS  SUMMARY 


WUC :  51 


SYSTEM:  _ Instruments 


MAINTENANCE  INDEX  ESTIMATION  -  MMH/Fli  0  LEVEL 


AC  FT 

ACTUAL 

A4M 

.210 

A6E 

.593 

A7E 

.412 

F4J 

.471 

F14A 

.788 

3M  MI 

WEIGHT  AVIONICS 

ERROR 

UNINSTALLED  X  103 

CALCULATED 

.197 

.013 

.517 

.604 

-.011 

1.920 

.391 

.021 

1.185 

.531 

-.060 

1.669 

.750 

.038 

2.422 

STATISTICAL  PARAMETERS: 

REGRESSION  EQUATION  MI  *  0.0465  +  0.2906  (WTAVUN) 


CORRELATION  COEFFICIENT 
STANDARD  ERROR  OF  ESTIMATE 
CONFIDENCE  LEVEL,  95? 
NUMBER  OF  OBSERVATIONS 


r  »  0.9840 
S  «  0.0441 
2S  3  *  -0882 
N  -  5 


FREQUENCY  INDEX  ESTIMATION  -  MA/FH  0  LEVEL 


AC  FT 

3M  FI 

ERROR 

WEIGHT  AVIONICS 
UNINSTALLED  X  103 
LBS 

(WTAVUN) 

ACTUAL 

CALCULATED 

MV 

.057 

.060 

-.003 

.517 

A6E 

.155 

.126 

.029 

1.920 

A7E 

.089 

.091 

-.002 

1.185 

F4J 

.106 

.114 

-.008 

1.669 

F14A 

.133 

.149 

-.016 

2.422 

STATISTICAL  PARAMETERS: 
REGRESSION  EQUATION 

FI  - 

0.0360  +  0. 04b7  (WTAVUN) 

CORRELATION  COEFFICIENT 

r  = 

0.8907 

STANDARD  ERROR  OF  ESTIMATE 

S  = 

0.0199 

CONFIDENCE  LEVEL,  95? 

2S  = 

-0.0398 

NUMBER  OF  OBSERVATIONS 

N  3 

5 

DESIGN  MAINTENANCE  INDEX  -  0  LEVEL  MMH/FH 


Frequency  Index  Graph 


FIGl'RE  5.14-3  Workthoot  for  Evaluating  Syitom  Maintenance  Requirements 
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5.15  FLIGHT  REFERENCE  SYSTEM  -  WUC  56 


Selected  Parameters :  Avionics  weight  installed. 

Number  of  Regression  Equations  Run:  13 

Parameters  Considered  and  Keleoted;  Empty  weight,  maximum  takeoff  weight  and 
avionics  weight  uninstalled. 

Comments :  The  A-6E  and  S-3A  were  eliminated  beoauae  of  poor  regression  cor¬ 

relation.  The  actual  values  for  both  airoraft  were  much  below  the  norm  and  the 
calculated  values.  This  may  be  due  to  deficiencies  in  the  Standard  WUC. 


I 
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DIGIT  WUC  MAINTENANCE  DATA  SUMMARY 


TABLE  5.15-2 


REGRESSION  ANALYSIS  SUMMARY 


WUC: 


56 


SYSTEM:  Flight  Reference 


MAINTENANCE  INDEX  ESTIMATION  -  MMH/'FH  0  LEVEL 


ACFT 

3M  MI 

ERROR 

WEIGHT  AVIONICS 
INSTALLED  X  103  LBS 
(WTAVIN) 

ACTUAL 

CALCULATED 

A4M 

.045 

.044 

.001 

.612 

A7E 

.159 

.205 

-.046 

1.347 

AV8A 

.067 

.040 

.027 

.590 

F4J 

.487 

.487 

.000 

2.641 

F8J 

.094 

.090 

.004 

.819 

F14A 

.588 

.574 

.014 

3.039 

STATISTICAL  PARAMETERS: 
REGRESSION  EQUATION 

MI  =• 

-0.0890  +  0.2182  (WTAVIN) 

CORRELATION  COEFFICIENT 

r  => 

0.9945 

STANDARD  ERROR  OF  ESTIMATE 

S  = 

0.0276 

CONFIDENCE  LEVEL,  95X 

2S  = 

^0. 0552 

NUMBER  OF  OBSERVATIONS 

N  = 

6 

FREQUENCY  INDEX  ESTIMATION  -  MA/FH  0  LEVEL 


ACFT 

3M 

FI 

ERROR 

WEIGHT  AVIONICS 
INSTALLED  X  103  LBS 
(WTAVIN) 

ACTUAL 

CALCULATED 

A4M 

.009 

.019 

-.010 

.612 

A7E 

.056 

.054 

.002 

1.347 

AV8A 

.021 

.018 

.003 

.590 

F4J 

.103 

.117 

-.014 

2.641 

F8J 

.038 

.029 

.009 

.819 

ri4A 

.147 

.136 

.011 

3.039 

STATISTICAL  PARAMETERS: 
REGRESSION  EQUATION 

FI  = 

-0.0106  +  0.0483  (WTAVIN) 

CORRELATION  COEFFICIENT 

r  = 

0.9818 

STANDARD  ERROR  OF  ESTIMATE 

S  = 

0.0112 

CONFIDENCE  LEVEL,  95% 

2S  = 

to. 0224 

NUMBER  OF  OBSERVATIONS 

N  = 

6 

5  89 


Figure  5. 15-1  WUC  56  Maintenance  Index  Graph 


i  .rs 


WUC: _ _ 56 _ 

SVSTPM  Flight  Reference 


CONTRACTOR: _ 

AIRCRAFT  MODEL: 


PART  I  CONTRACTOR  DATA 


CONTRACTOR  PREDICTIONS  - 
CLASS  3  OESIGN  MAINT.  REQ. 

pfli 

MMH/FH 

MA/FH 

MMH/MA 

EMT/MA  | 

1311 

HHBHHi 

HHHH 

HBIHH 

Ll_ 

■  ■ 

■■■ 

■■H 

— P 

DESIGN/PERFORMANCE  PARAMETERS 

Weiont  Avionics  Installed,  lbs. 

PART  II  SYSTEM  CONSTANTS 


PARAMETER 

BASE 

PREO 

MENq 

AVG  NO.  MEN  -  0  LEVEL 

1.8 

MEN, 

AVG  NO.  MEN  -  1  LEVEL 

1 .3 

MIIR 

MMH/FH  1  LEVEL  RATIO 

.83 

fiir 

MA/FH  1  LEVEL  RATIO 

.40 

PART  ill  SYSTEM  ANALYSIS 


PARAMETER 

CALCULATION 

BASE!  INF 
CLASS  1 
:i  M  DATA 
(A) 

preo;cteo 

CLASS  I 

3  M  OATA 

(8) 

IMPROVEMENT 

IOE  GRADATION  I 

(Cl 

A  | 

MMH/FHq 

(1) 

MAIN  T  INDEX  AI*H 

i 

'1 

1 

'  '  ''  '•  //  '  '  Sy  ‘‘ 

ss.-Ssz. 

ZZyZZzZzZZZ;-. 

BASELINE 

PREQIC.TEO 

y/zw/zzzzz 

MA/FHQ 

121 

FREQ.  INDEX  GRAPH 

mmmt 

BASELINE 

PREDICTED 

mmh/ma0 

(3) 

MMH/FHq  t  MA/FHq 

mmm. 

w//zzM/A 

'zzzzzmzzz: 

4 

'  \V 

4 

4S 

I 

1 

4 

i 

1 

1 

EMT'MAq 

141 

MMH/MAq  -t  MENq 

I 

l 

i 

- 

'ZZZZ/ZZZ?. 

MMH/FH, 

15) 

MMH/FHq  X  MIIH 

"  '  'ZZfZ/Z: 

X 

\  •  f  \  ’•  / 1 

X 

MA/FH, 

16) 

MA/FHq  X  FIIR 

ZZZZs.zzz. 

yZZ/ZZZzA 

mzmmzrn 

X 

ZZ/ZZZZZzZ\ 

X 

zz/zzz/z/zzz 

MMH/MA, 

17) 

MMH/FH,  ->  MA'FH, 

,/Z/Z/Z''/ZZ//ZZ/, 

ZZZZZtZ/Zz 

4 

rmmm 

_ 

'/y/,%fos ' ' 

EMT/MA, 

(8) 

MMH/MA,  -  MEN, 

Z/ZZ//ZZ/ZZZ/Zy 

\zZ////Z/Z//M 

z/Z////Z//zZ///////ZZa 

4 

mmZm. 

L. 

- 

MMH/FHr  . 

13'  0J 

MMH/FHq  ♦  MMH/FH, 

1 

FIGURE  5.15-3  Worksheet  for  Evdmting  Svttem  Muntaninca  Rtquirimenti 
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5.16  1NTEGHATED  GUIDANCE  AND  FLIGHT  CONTROLS  SYSTEM  -  WUC  57 


Selected  Parameters:  Empty  weight  and  avionics  weight  uninstalled. 

Number  of  Regression  Equations  Run:  12 

Parameters  Considered  and  Rejected:  Combat  weight,  maximum  takeoff  weight  and 

avionics  weight  installed. 

Comments :  The  A-6E  and  the  F-8J  were  eliminated  due  to  poor  regression  correla¬ 

tion.  The  Standard  kUC  may  not  be  adequate  for  these  two  aircraft. 
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TABLE  5.16-2 


REGRESSION  ANALYSIS  SUMMARY 


WUC:  6/ 


SYSTEM: 


Integra  tad  Cu  idanre/mpht  r.nnt  ro 


I 


MAINTENANCE  INDEX  ESTIMATION  -  MMH/FH  0  LEVEL 


ArCT 

3M  MI 

ERROR 

WEIGHT  EMPTY 

X  103  LBS 
( WTMT ) 

ACTUAL 

CALCULATED 

A4M 

.056 

.095 

-.039 

10.4 

A7E 

.241 

.202 

.039 

18.9 

AV8A 

.139 

.121 

.018 

12.0 

F4J 

.299 

.289 

.010 

30.8 

F14A 

.299 

.327 

.028 

38.2 

S3A 

.262 

.263 

-.001 

26.6 

STATISTICAL  PARAMETERS: 


REGRESSION  EQUATION 

MI  = 

-0.3225  +  0.1783  In  (WTMT) 

CORRELATION  COEFFICIENT 

r  = 

0.9540 

STANDARD  ERROR  OF  ESTIMATE 

S  = 

0.0328 

CONFIDENCE  LEVEL,  95% 

2S  = 

iO. 0656 

NUMBER  OF  OBSERVATIONS 

N  = 

6 

FREQUENCY  INOEX  ESTIMATION  -  MA/FH  0  LEVEL 


3M  FI 

WEIGHT  AVIONICS 

ACFT 

. 

ERROR 

ilNINSTALLED  X  103 

ACTUAL 

CALCULATED 

(WTAvUN) 

A4H 

.0110 

.0244 

-.0134 

.517 

A7E 

.0520 

.0410 

.0110 

1.185 

AV8A 

.0320 

.0220 

.0100 

.460 

F4J 

.0400 

.0480 

-.0080 

1.669 

FI4A 

.0530 

.0554 

-.0024 

2.422 

S3A 

.0640 

.0612 

.  0028 

3.240 

STATISTICAL  PARAMETERS: 

REGRESSION  EQUATION  FI  =  0.0376  +  0.020i  In  (WTAVIIN) 


CORRELATION  COEFFICIENT 
STANDARD  ERROR  OF  ESTIMATE 
CONFIDENCE  LEVEL,  95% 
NUMBER  OF  OBSERVATIONS 


r  =  0.8555 
S  =  0.0109 
2S  =  -0.0218 
N  =  6 


SS  3  DESIGN  MAINTENANCE  INDEX  -  0  LEVEL  MMH/FH 


FREQUENCY  INDEX  -  0  LEVEL  MA/FK 


5.17  COMMUNICATIONS  SYSTEM  -  kUC  60 


Htopty  weight  and  avionics  weight  installed. 


9 


Parameters  Considered  and  Rejected:  Combat  weight,  maximum  takeoff  weight  and 

avionics  weight  uninstalled. 


Comments:  The  Standard  WUC  was  inadequate  to  analyze  the  subsystems  under  SV»UC 
60.  Only  two  aircraft  reported  VhF  (SkuC  62)  maintenance  and  five  reported 
Interphone  (SWUC  6 U j  maintenance.  The  wide  range  of  values  reported  to  CNI  (StoUC 
67)  and  Miscellaneous  (SWUC  69)  could  not  be  identified  to  specific  equipment.  To 
achieve  a  fair  analysis  for  all  aircraft,  it  was  decided  to  combine  all  subsystems 
under  SkUC  60. 


The  F-I^A  was  eliminated  due  to  poor  regression  correlation.  Both  MMh/FK  and 
MA/FH  reported  to  SWUC  69  were  extremely  high  due  to  equipment  unique  to  the 
F-14A. 


5-99 
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TABLE  5.17-2 


REGRESSION  ANALYSIS  SUMMARY 


WUC:  _ 60 


SYSTEM: 


Comwini  cat. ions 


MAINTENANCE  INDEX  ESTIMATION  -  MMH/FH  0  LEVEL 


ACFT 

3M  MI 

_ 

ERROR 

WEIGHT  EMPTY 

X  103  LBS 

WEIGHT  AVIONICS 
INSTALLED  X  103 

. (wVS§IH) 

ACTUAL 

CALCULATED 

A4M 

.192 

.180 

.012 

10.4 

.612 

A6E 

.379 

.422 

-.043 

26.0 

2.329 

A7E 

.  256 

.302 

-.046 

18.9 

1.347 

AV8A 

.234 

.196 

.038 

12.0 

.590 

F4J 

.546 

.486 

.060 

30.8 

2.641 

F8J 

.269 

.287 

-.018 

19.8 

.819 

S3A 

.513 

.515 

-.002 

26.6 

4.223 

STATISTICAL  PARAMETERS: 
REGRESSION  EQUATION 

MI  » 

0.0428  +  0.0104 

CORRELATION  COEFFICIENT 

r  = 

+0.0460  (WTAVIN) 
0.9592 

STANDARD  ERROR  OF  ESTIMATE 

S  = 

0.0488 

CONFIDENCE  LEVEL,  95% 

2S  = 

±0.0976 

NUMBER  OF  OBSERVATIONS 

N  = 

7 

FREQUENCY  INDEX  ESTIMATION  -  MA/FH  0  LEVEL 


ACFT 

3M  FI 

_ 

ERROR 

WEIGHT  EMPTY 

X  1 03  LBS 
(WTMT) 

WEIGHT  AVIONICS 
INSTALLED  X  103 
(WTAVIN) 

ACTUAL 

CALCULATED 

A4M 

.068 

.070 

-.002 

10.4 

.612 

A6E 

.162 

.160 

.002 

26.0 

2.329 

A7E 

.102 

.115 

-.008 

18.9 

1.347 

AV8A 

.082 

.075 

.007 

12.0 

.590 

F4J 

.186 

.184 

.002 

30.8 

2.641 

I'OJ 

.109 

.109 

.000 

19.8 

.819 

S3A 

.  199 

.199 

.000 

4.223 

STATISTICAL  PARAMETERS: 

REGRESSION  EQUATION  FI  = 

CORRELATION  COEFFICIENT  r  = 

STANDARD  ERROR  OF  ESTIMATE  S  = 

CONFIDENCE  LEVEL,  95%  2S  = 

NUMBER  OF  OBSERVATIONS  N  = 


0.0194  +  0.0037  (WTMT) 
+0.0190  (WTAVIN) 

0.9961 

0.0055 

±0.0110 


?  101 


Frequency  Index  Grsph 


CONTRACTOR: _ 

AIRCRAFT  MODE 


5.18  NAVIGATION /WEAPON  CONTROL  SYSTEM  -  WUC  71,  72,  73,  74 


Selected  Parameters:  Avionioa  weight  uninstalled 
Number  of  Regression  Equations  Run:  8 

Parameters  Considered  and  Rejected:  Empty  weight,  combat  weight,  maximum  takeoff 
weight  and  avionics  weight  installed. 

Comments:  Tbe  Navigation/Weapon  Control  system  was  the  largest  grouping  of  SWUC's 
used  in  uhe  MIM.  These  systems  were  grouped  together  because  the  standard  WUC's, 
while  an  improvement  over  existing  WUC’s,  were  not  definitive  enough  to  allow 
comparison  of  individual  systems  in  the  navigation  and  weapon  control  area.  For 
example,  Bombing  Navigation  (SWUC  73)  was  the  high  maintenance  system  for 
attack/ASW  aircraft  while  Weapon  Control  (SWUC  74)  was  the  high  mair.enance  system 
for  fighter  aircraft.  In  addition,  the  maintenance  requirements  for  equipment 
within  a  system  were  primarily  a  function  of  equipment  design  (old/new 
generation),  functional  capability  and  mission  requirement. 

Excellent  correlation  was  obtained  using  uninstalled  avionics  weight. 
Historical  data  showed  that  as  aircraft  avionics  weight  increased,  so  did  system 
maintenance.  This  trend  even  held  true  for  the  newer  generation  aircraft  (F-14, 
S-3A)  with  improved  avionics  equipment.  One  reason  for  this  trend  was  that 
advances  in  design  technology  were  offset  by  the  addition  of  more  equipment  to  tno 
aircraft  which  had  their  mission  requirements  expanded. 

The  Navigation/Weapon  Control  system  accounted  for  almost  one- fourth  of  the 
total  unscheduled  MMH/FH  reported  for  each  aircraft.  Approximately  one-half  of 
this  maintenance  was  accomplished  at  O-level  and  one-half  at  I-level .  At  O-level, 
one-half  of  all  reported  maintenance  actions  were  "no  defects"  (Navy  Responsible 
Actions).  At  1-level,  one- fourth  of  the  reported  maintenanc  actions  were  "no 
defects". 

The  F-4J  was  not  used  in  the  regression  analysis  due  to  poor  correlation 
results.  Higher  than  normal  radar  maintenance  in  SWUC  74  would  have  distorted  the 
analysis . 
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TABLE  5.18-1  TWO-DIGIT  WUC  MAINTENANCE  DATA  SUWARY 


vo  cn  Mti  o  ffi  oj  uj 

v*v*»-OOrOvOC\j©c\i 


S£  r_Lf)r-  O  n  N  r-  IM 

i:  *  oovoniodi® 

|  -  ,  •*•*•»* 
ro 


5  OvjCNjcocncTNCO^ro 
^  NfNi-r-C\J(\JC\JO 
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TABLE  5.18-2 


REGRESSION  ANALYSIS  SUMMARY 


71,  72,  73,  74 


SYSTEM.  Navigation/Weapon  Control 


MAINTENANCE  INDEX  ESTIMATION  -  MMH/FH  0  LEVEL 


WEIGHT  AVIONICS 
ERROR  UNINSTALLED  X 
103  LBS 


3M  MI 

ACTUAL 

CALCULATED 

.597 

.7  79 

2.049 

1.922 

1 .515 

1 ,502 

.778 

.677 

1.081 

1.057 

2.202 

2.125 

2.220 

2.378 

STATISTICAL  PARAMETERS: 

REGRESSION  EQUATION 

MI  = 

1 .3541  +  0.8715  In  (WTAVUN) 

CORRELATION  COEFFICIENT 

r  a 

0.9837 

STANDARD  ERROR  OF  ESTIMATE 

S  a 

0.1349 

CONFIDENCE  LEVEL,  95% 

2S  = 

*0.2658 

NUMBER  OF  OBSERVATIONS 

N  r 

7 

] 

FREQUENCY  INDFX  ESTIMATION  -  MA/FH  0  LEVEL 


3M  FI 

AC  FT 

ERROR 

ACTUAL 

CALCULATED 

A4M 

.146 

.204 

-.058 

A6E 

.530 

.517 

.013 

A7E 

.404 

.402 

.002 

AV8A 

.203 

.177 

.026 

F8J 

.314 

.280 

.034 

F14A 

.561  | 

.572 

-.011 

S3A 

.636 

.641 

-.005 

STATISTICAL  PARAMETERS: 
REGRESSION  EQUATION 

CORRELATION  COEFFICIENT 
STANDARD  ERROR  OF  ESTIMATE 
CONFIDENCE  LEVEL,  95% 
NUMBER  OF  OBSERVATIONS 


FI  =  0.3616  +  0.2379  In  (WTAVUN) 


r  =>  0.9866 

S  =  0.0334 

2S  =  -0.0668 
N  =  7 


V  t* 


FIGURE  5.1 8-3  WorksfcMt  far  Evaluating  Sytttm  Uainttninca  Rtquiramvnts 


5.19  WEAPON  DELIVERY  SYSTEM  -  WUC  75 


Selected  Parameters.  Empty  weight  and  number  of  pvlonu.  Index  constants  were 
established  for  gun  maintenance. 

Number  of  Regression  liquations  Run:  14 

Parameters  Considered  and  Rejected:  Maximum  takeoff  weight,  gun  weight  and  useful 
load  weight. 

iinmmant.s :  Weapon  Delivery  system  maintenance  was  found  to  be  a  function  of  empty 

weight,  number  of  pylons  and  whether  an  aircraft  had  a  gun  subsystem.  Since  three 
aircraft  did  not  have  guns,  the  regression  analysis  was  conducted  with  gun  MMH/FH 
and  MA/FH  deleted.  Index  constants  of  0.082  MMH/FH  and  0.017  MA/FH  were 
established  for  aircraft  with  a  gun  subsystem  by  averaging  gun  maintenance  data: 


AIRCRAFT 

MMH/FH 

MA/FH 

A-4M 

.074 

.019 

A-7E 

.083 

.019 

AV-8  A 

.055 

.008 

F-8J 

.  106 

.026 

F-14A 

.JM 

,.QI2 

TOTAL 

.412 

.084 

Gun  MMH/FH  index  constant:  .412  7  5  =  .082 
Gun  MMH/FH  index  constant:  .084  7  5  -  .017 

Results  are  displayed  graphically  in  Figures  5.19-1  and  5-19-2  for  aircraft 
with  and  without  a  gun  subsystem. 

The  F-14A  was  eliminated  from  the  Maintenance  Index  analysis  due  to  poor 
regression  correlation.  Actual  MMH/FH  without  the  gun  ran  2.4  times  greater 
than  the  calculated  value.  The  F-14A  required  much  higher  than  normal 
maintenance  to  launchers/ racks  and  pylons.  The  A-4M,  A-7t  and  F-14A  were 
eliminated  from  the  Frequency  Index  analysis  due  to  poor  regression  analysis. 
Actual  MA/FH  ran  from  2  to  2.5  times  greater  than  calculated  values. 
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TWO-DIGIT  WUC  MAINTENANCE  DATA  SUMMARY 
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TABLE  6.19-2 


REGRESSION  ANALYSIS  SUMMARY 


WIJC :  75 


SYSTEM:  Weapon  Delivery 


MAINTENANCE  INDEX  ESTIMATION  -  MMH/FH  0  LEVEL 


ACFT 

3M  MI 

ERROR 

Number  of  Pylons 

(PYLQTY) 

ACTUAL 

CALCULATED 

A4M 

.092  * 

.069 

mm 

10.4 

5.0 

A6E 

.082 

.131 

HIK 

26.0 

5.0 

A7E 

.190  * 

.213 

•  .023 

18.9 

8.0 

AV8A 

.084  * 

.075 

.009 

12.0 

5.0 

F4J 

.331 

.297 

.034 

30.8 

9.0 

F8J 

.047  * 

.070 

-.023 

19.8 

4.0 

S3A 

.053 

.024 

.029 

26.6 

2.0 

STATISTICAL  PARAMETERS: 


REGRESSION  EQUATION 

MI  ■ 

-0.1563 

+0.0367 

CORRELATION  COEFFICIENT 

r  » 

0.9501 

STANDARD  ERROR  OF  ESTIMATE 

S  * 

,0.0390 

CONFIDENCE  LEVEL,  95* 

2S  * 

*0.0780 

NUMBER  OF  OBSERVATIONS 

N  a 

7 

0.0040  ( WTMT ) 


FREOUENCY  INDEX  ESTIMATION  -  MA/FH  0  LEVEL 


ACFT 

3M  FI 

ERROR 

■KISH 

■Hal 

Number  of  Pylons 

(PYLQTY) 

ACTUAL 

CALCULATED 

A6E 

.029 

m 

26.0 

5.0 

AV8A 

.017  * 

12.0 

5.0 

F4J 

.038 

.040 

30.8 

9.0 

F8J 

.011  * 

.016 

19.8 

4.0 

S3A 

.013 

.013 

.000 

26.6 

2.0 

STATISTICAL  PARAMETERS: 


REGRESSION  EQUATION 

FI  * 

-0.0087 

+0.0034 

+  0.0006 
(PLYQTY) 

CORRELATION  COEFFICIENT 

r  x 

0.9348 

STANDARD  ERROR  OF  ESTIMATE 

s  = 

0.0058 

CONFIDENCE  LEVEL,  95% 

2S  = 

^0. 0116 

NUMBER  OF  OBSERVATIONS 

N  = 

5 

*  Gun  Data  Excluded 


5- 1 1 3 


0.100  0.200  0.300  1  2  3  4  5 

CLASS  1  341  MAINTENANCE  INOEX  -  0  LEVEL  MMH/FH  NUMBER  OF  PYLONS 

Figure  5.19-1  WUC  75  Maintenance  Index  Graph 


5.20  ELECTRONIC  COUNTERMEASURES  SYSTEM  -  WUC  76 


Maximum  takeoff  weight,  avionics  weight 


installed  and  avionics  weight  uninstalled. 


Comments :  ECM  maintenance  was  found  to  be  a  function  of  empty  weight.  Fighter 
aircraft  with  their  more  hostile  mission  requirement  required  more  ECM 
maintenance  than  the  attack  aircraft. 


Aircraft  eliminated  from  the  regression  analysis  were  the  F--3J,  S-3A  and 
AV-8A.  The  F-8J  had  very  high  ECM  maintenance  caused  by  two  radar  sets. 

The  S-3A  exhibited  low  maintenance  since  it  had  minimal  equipment.  The 
AV-8A  did  not  have  ECM  equipment. 
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TABLE  5.20-1  TWO-DIGIT  WUC  MAINTENANCE  DATA  SUWARY 
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TABLE  5.20-2 


REGRESSION  ANALYSIS  SUMMARY 


CLASS  3  DESIGN  MAINTENANCE  INDEX  -  0  LEVEL  MMK/FH 
0.050  0.100  0.150 


Figure  5.20-2  WUC  76  Frequency  Index  Graph 


r  ’ . 


wuc _ 1* _ _ _ 

PVRTFM  Electronic  Countermeasures 


CONTRACTOR _ 

AIRCRAFT  MODEL: _ 


PART  I  CONTRACTOR  DATA 


CONTRACTOR  PREDICTIONS  - 
CLASS  3  DESIGN  MAINT.  RGQ. 


MMH/FH  MA/FH  MMH/MA  EMT.MA 


PART  II  SYSTEM  CONSTANTS 


PARAMETER 


OESIGN/PERFORMANCE  PARAMETERS 


Height  Empty,  lbs. 


AVG  NO.  MEN 
AVG  NO.  MEN 


O  LEVEL 
I  LEVEL 


MMH/FH  I  LEVEL  RATIO 
MA/FH  I  LEVEL  RATIO 


PART  III  SYSTEM  ANALYSIS 


PARAMETER 


CALCULATION 


BASELINE 
CLASS  1 
3-M  DATA 

IAI 


PREDICTED 
CLASS  1 
3  M  DATA 
IBI 


IMPROVEMENT 

(DEGRADATION! 

IC) 


FIGURE  5.20- 3  Worksheet  for  Evtluatini  System  Meinttnanct  Requi.rmtnti 
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5.21  MISCELLANEOUS  EQUIPMENTS  -  WUC  90 

Selected  Parameters:  Maximum  takeoff  weight  and  crew  size.  Index  constants 

were  established  for  drag  chute. 

Number  of  Regression  Equations  Hun:  6 

Parameters  Considered  and  Rejected:  Empty  weight. 

Comments :  Miscellaneous  Equipments  comprise  such  subsystems  as 

emergency/ personnel  equipment,  explosive  devices  and  drag  chutes.  System 
maintenance  was  found  to  be  a  function  of  maximum  takeoff  weight,  crew  size  and 
whether  an  aircraft  had  a  drag  chute.  Since  only  two  aircraft  had  drag  chutes, 
the  regression  analysis  was  conducted  with  drag  chute  MMH/FH  and  MA/FH  deleted. 
Index  constants  of  0.014  MMH/FH  and  0.007  MA/FH  were  established  as  follows: 


AIRCRAFT 

MMH/FH 

MA/FH 

A-4M 

.017 

011 

F-4J 

.011 

004 

TOTAL 

.028 

015 

Drag  chuoe  MMH/FH 

index  constant 

.028  12= 

.014 

Drag  chute  MA/FH 

index  constant 

.015  ^2= 

.007 

These  constants  should  be  added  to  the  regression  equation  total  for  those 
aircraft  requiring  drag  chutes. 

The  F-4J  was  eliminated  from  the  regression  analysis  due  to  very  high 
maintenance  for  explosive  devices. 
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ABLE  5.21.2 


DEGRESSION  ANALYSIS  SUMMARY 


WUC:  90 


SYSTEM:  Miscellaneous  Equipment 


MAINTENANCE  INDEX  ESTIMATION  -  MMH/FH  0  LEVEL 


ACFT 

3M  MI 

ERROR 

WEIGHT  MAXIMUM 
TAKEOFF  X  103  LBS 
(WTMXTO) 

CREW  SIZE 

(CREW) 

ACTUAL 

CALCULATED 

A4M 

.046  * 

.046 

.000 

24.5 

1 .0 

A6E 

.030 

.050 

-.020 

60.4 

2.0 

A7E 

.024 

42.0 

1 .0 

AV8A 

.046 

.046 

.000 

24.6 

1  .0 

F3J 

.030 

-.004 

34.0 

1.0 

F14A 

.045 

.035 

.010 

72.5 

C.O 

S3A 

.161 

.158 

.003 

52.5 

4.0 

j  STATISTICAL  PARAMETERS: 


REGRESSION  EQUATION 

MI  - 

0.0272 

-  0.0012  (WTMXTO) 

+0.0491 

(CREW) 

CORRELATION  COEFFICIENT 

r  = 

0.9767 

STANDARD  ERROR  OF  ESTIMATE 

S  = 

0.0123 

CONFIDENCE  LEVEL,  95% 

2S  = 

*0.0246 

i 

NUMBER  OF  OBSERVATIONS 

N  = 

7 

( 

J 


FREQUENCY  INDEX  ESTIMATION  -  MA/FH  0  LEVEL 


r 

3M  FI 

WEIGHT  MAXIMUM 

CREW  SIZE 

j  ACFT 

ERROR 

TAKEOFF  X  103  LBS 

i 

ACTUAL 

CALCULATED 

(WTMXTO) 

(CREW) 

j  A4M 

.012 

—i 

24.5 

i .: 

A6E 

.026 

roEi 

60.4 

2.0 

A7E 

.014 

.006 

42.0 

1.0 

,  AV8A 

.007 

.012 

24.6 

i.o  i 

l  F3J 

.008 

.009 

-.001 

34.0 

i.o  ! 

F14A 

.029 

.022 

.007 

72.5 

2.0 

S3A 

f — — 

.084 

.081 

.003 

52.5 

4.0 

|  STATISTICAL  PARAMETERS: 
j  REGRESSION  EQUATION 


CORRELATION  COEFFICIENT 


i  STANDARD  cRROR  OF  ESTIMATE 

j  CONFIDENCE  LEVEL,  95% 

i  NUMBER  OF  OBSERVATIONS 


FI  =  -0.0057  -  0.0003  (WTMXTO) 
+0.0262  (CREW) 
r  =  0.9591 

S  =  0.0095 

OS  =  ±0.0190 
N  = 


*  Dray  Chu+e  Data  Excluded 


* 
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M 

•A 


CLASS  1  3  M  FREQUENCY  INDEX  -  0  LEVEL  MA/FH  WEIGHT  MAX  TAKEOFF  X  10~  LBS 


90 


WUC  . 

SYSTEM-  Miscellaneous  Equipment 


CONTRACTOR: _ 

AIRCRAFT  MOOFU: . 


PART  I  CONTRACTOR  DATA 


CONTRACTOR  PREDICTIONS  - 

CLASS  3  DESIGN  MAINT. 

REQ. 

m 

MMH/FH 

MA/FH 

mmh/ma 

EMT/MA 

WM  M 

■  ■ 

m 

■  ■ 

■  ■ 

■  ■ 

DESION/PERFORMANCE  PARAMETERS 

Weight  Maximum  Takeoff,  lbs. 

Crew  Size 

Drag  Chut*  Factor,  1  or  0 

PART  II  SYSTLV1  CONSTANTS 


PARAMETER 

BASE 

PREO 

MEN0 

MEN( 

MtIR 

FIIR 

AVG  NO,  MEN  -  0  LEVEL 

AVG  NO,  MEN  -  1  LEVEL 

MMH/FH  1  LEVEL  RATIO 

MA/FH  1  LEVEL  RATIO 

1.5 

1.1 

.18 

.16 

PART  III  SYSTEM  ANALYSIS 


PARAMETER 

CALCULATION 

BASELINE 
CLASS  1 
v.M  DATA 

(Al 

PREDICTED 
CLASS  1 

3  M  DATA 

IB) 

IMPROVEMENT 

(DEGRADATION) 

(C) 

A  | 

MMH/FHq 

(1) 

MAINT  iNOLX  GF1APH 

"/,//, 

,/yy//yyyyyy/,  .■ 

BASF.LINC 

PREDICTED 

yyyyyyyyy: 

MA/FHq 

(2) 

FREQ  INDEX  GRAPH 

WMmm 

wyymmm. 

BASELINE 

’mmzm 

PREDICTED 

y'////  yy///  y// 

mmh/maq 

131 
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PART  III 


EVALUATION  AND  ANALYSIS  OR  SELECTED  COMPONENT  INSTALLATIONS 
6.0  FIVE  DIGIT  WORK  UNIT  CODE  (COMPONENT)  ANALYSIS 
6.1  INTRODUCTION 

The  previous  sections  of  this  Handbook  concerned  an  analysis  of  system 
level  maintenance  for  use  as  a  predictive  tool  on  new  procurement  aircraft. 
Once  the  contract  has  been  awarded,  detailed  design  begun,  and  preliminary 
maintenance  predictions  on  specific  equipment  made,  a  method  to  evaluate  or 
compare  these  new  designs  to  existing  configurations,  so  as  to  retain  the 
favorable  maintenance  features  and  avoid  the  poor  maintenance  features,  would  be 
an  asset.  Additionally,  to  know  the  relative  costs,  maintenance-wise,  of  given 
features  would  provide  the  necessary  substantiation  for  acceptance  or  rejection 
of  design  trade-offs  in  terms  of  potential  life  cycle  costs. 

This  section  of  the  Aircraft  Maintenance Experience Design Handbook 

addresses  the  relationships  between  certain  qualitative  features  and  their 
impact  on  maintenance.  Components  are  grouped  according  to  function  and  a 
discussion  of  how  or  why  a  particular  feature  drives  the  3-M  maintenance  data  is 
included.  Supportive  tables  and  graphs  documenting  the  maintenance  experienced 
in  the  Fleet  are  also  presented  as  adjunctive  pages  to  the  discussions. 

A  general  statement  concerning  component  design  may  be  drawn  from  the 
analyses  of  component  qualitative  and  quantitative  data  presented  here.  That 
is,  whenever  operational  availability  of  aircraft  is  of  paramount  concern, 
planners  must  give  weighted  consideration  to  the  fact  that  equipment  failures 
will  occur  at  critical  points  during  aircraft  utilization  regardless  of  the  pro¬ 
jected  or  realized  MTBF.  At  this  time,  the  single  factor  limiting  recovery  and 
mission  operation  success  or  continuance  is  the  elapsed  time  required  to  affect 
a  "fix".  In  the  majority  of  instances  a  remove  and  replace  action  on  a  compo¬ 
nent  will  constitute  the  "fix".  Therefore,  the  maintainability  aspects  of 
installation  design  must  be  emphasized  for  all  systems  critical  to  mission 
success.  Toward  this  end,  the  analysts'  major  recommendations  contained  in  this 
section  of  the  handbook  and  formulated  from  the  qualitative  data  available, 
common  maintainability  practices  and  previous  maintenance  experience  may  be 
summarized  as  follows: 

1)  Restrict  the  number  and  type  of  lasteners/latches  associated  with 
frequently  used  access  panels.  This  can  be  accomplished  by  utilizing  one  or 
more  of  the  following:  use  hinged  doors  with  quick  release  latches,  use  quick 
release  fasteners  instead  of  screws,  or  break  large  surface  panels  into  several 
smaller  ones  held  in  place  with  quick  release  fasteners. 

2)  Require  that  Built-m-Test  provisions  or  built-in-Test  Equipment  be 
made  an  integral  part  of  all  new  designs  to  satisfy  all  after  installation 
serviceability/functional  checks,  including  integrated  systems  checks,  when 
applicable,  to  eliminate  the  need  for  peculiar  ground  support  equipment  or  test 
equipment . 

3)  Utilize  rack  and  panel  type  connectors  on  electronic  equipment  wherever 
possible  even  if  its  use  dictates  design  of  an  adapter  to  convert  the  wide 
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variety  of  equipment  now  available  to  rack  and  panel  type  mounting;  and  promote 
the  further  development  of  rack  and  panel  connector  technology. 

4)  Disallow  removal  or  disruption  o l  adjacent  non-associated  equipment/ 
hardware  to  accomplish  a  removal  or  adjustment  action. 

Adoption  of  these  recommendations  and  others  made  on  specific  functional 
components  in  part  or  in  whole  would  improve  the  installation,  maintainability- 
wise,  thus  enhancing  the  "fix"  time  and  increasing  the  availability  of  the 
aircraft  for  its  intended  mission. 

6.2  BASIS  OF  QUALITATIVE  AND  QUANTITATIVE  DATA  USED 

6.2.1  Qualitative  Data 

Two  studies,  accomplished  by  Vought  Corporation  (References  6  and  21)  for 
Naval  Air  Systems  Command  (NAVAIR),  delved  into  the  qualitative  aspects  of  a 
select  list  of  maintenance  significant  components.  Candidate  components  eval¬ 
uated  in  these  studies  were  selected  on  the  basis  of  elapsed  maintenance  time 
and  frequency  of  maintenance  as  exhibited  in  Navy  3-M  data.  The  final  list  of 
component  installations  investigated  was  based  on  those  candidate  items  which 
were  available  at  the  survey  sites.  A  total  of  nine  Navy  aircraft  were  involved 
in  the  two  studies:  A-4M,  A-6E,  A-7E,  F-4J,  F-8J,  F-14A,  AV-8A,  P-3C  and  S-3A. 
Functionally  similar  components,  when  available,  were  evaluated  on  all  aircraft 
whether  or  not  they  were  indicated  by  3-M  as  maintenance  burdens.  This  allowed 
a  comparison  of  strong  and  weak  features  to  be  made.  The  study  investigators 
evaluated  the  selected  components  in  the  light  of  what  must  be  done  to  remove, 
replace,  and  functionally  check  the  item.  In  other  words,  how  good  was  a 
particular  design  in  facilitating  maintenance?  How  good  was  the  product's 
installation  maintainability?  Evaluations  were  made  without  regard  to  design 
trade-offs  or  acknowledged  maintainability  compromises,  and,  as  sucn,  are 
representations  of  ideal  maintainability  constraints. 

These  two  studies  form  the  base  from  which  the  qualitative  considerations 
presented  in  the  component  discussions  in  this  Handbook  are  drawn. 

6.2.2  Quantitative  Data 

Data  used  in  this  Handbook  was  derived  from  the  Navy  Maintenance ,  Manage¬ 
ment  and  Material  (3-M)  System.  The  majority  of  the  data  used  was  obtained  from 
the  Naval  Aviation  Logistics  Center  (NALC)  through  the  use  of  their  ASMRA 
(Adjustment  of  Scheduled  Maintenance  Requirements  through  Analysis)  programs, 
References  2  through  4.  Flight  hours  for  the  time  period  covered  were  obtained 
from  the  Navy  Fleet  Maintenance  Support  Office  (FMSO)  via  the  Fleet  Weapon 
System  Reliability  and  Maintainability  Statistical  Summary  Tabulation,  Reference 
9. 


Specifically,  the  ECIP  (Equipment  Cross  Index  Program)  series  of  the  ASMRA 
programs  provided  all  of  the  maintenance  data  required  except  average  remove  and 
replace  time.  This  average  remove  and  replace  time  was  obtained  from  the  ECa 
(Equipment  Condition  Analysis)  series  of  ASMRA  programs.  A  more  detailed 
description  of  the  processes  used  by  the  ASMRA  system  to  process  Navy  j-M  data 
can  be  found  in  Appendix  D. 
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Data  for  all  the  aircraft,  except  the  •  F-BJ  and  the  remove  and  replace 
values,  represents  the  time  period  of  July,  1975  througn  December,  1976. 
Because  the  F-8J  was  being  phased  out  during  this  period,  an  older  more 
representative  base  was  needed  and  the  period  selected  was  July,  197**  through 
December,  1975.  The  remove  and  replace  data  available  through  the  ASMRA  EGA 
programs  were  also  for  an  eighteen  month  perlou ,  however,  the  period  was 
January,  1975  through  July,  1976.  The  difference  in  data  base  time  frame  for 
the  remove  and  replace  actions  is  not  deemed  significant  since  these  actions 
remain  relatively  constant  and  numbers  presented  are  an  average  value  for  all 
like  actions. 

6.3  PRESENTATION 

6.3.1  General  Organization 

Each  of  the  functional  component  analyses  is  presented  in  three  3heets. 
The  first  is  a  tabular  display  of  the  3-M  maintenance  data  each  aircraft 
experienced  during  the  selected  time  frame,  for  the  Work  Unit  Codes  listed.  The 
second  is  a  graphical  presentation  of  several  Organizational  parameters  deemed 
the  most  significant  in  describing  the  maintainability/maintenance  costs  of  a 
component.  Finally,  the  third  is  a  comparison  of  the  quantitative  data 
presented  on  sheets  one  and  two  and  the  qualitative  data  contained  in  the 

Qua! itativ  s Maintenance  Experience  Handbook  and  the  supplement  thereto 

(References  6  and  21).  The  comparison  emphasizes  the  remove  and  replace 
quantitative  data  since  it  relates  most  directly  to  the  qualitative  information. 

6-3. 1.1  Tabular  3-M  Maintenance  Data 

The  data  experienced  by  each  aircraft  in  the  study  is  displayed  in  a  series 
of  tables.  There  is  a  table  for  each  set  of  functional  components  described  m 
References  6  and  21.  The  tables  are  identified  by  the  functional  component 
nomenclature  e.g.  Nose  Landing  Gear  Wheel  and  Tire  Assembly. 

The  next  entry  on  the  page  describes  which  components  were  investigated  by 
elaborating  the  precise  Work  Unit  Codes  (WUCs)  for  which  3-M  maintenance  data 
was  extracted.  Work  Unit  Code  Manuals,  (References  22  through  30)  document  Work 
Unit  Codes  to  equipment  nomenclature  for  each  aircraft.  Equipment  surveyed  is 
annotated  by  the  fifth  level  of  indenture  Work  Unit  Code.  Data  presented  in  the 
tables  include  all  3-M  maintenance  information  reported  to  this  fifth  level  of 
indenture  plus  all  maintenance  recorded  to  more  detailed  subcomponents  at  the 

seventh  level  of  indenture.  Additionally,  where  a  Work  Unit  Code  ended  in  a 
zero,  data  was  compiled  for  all  WUCs  comprising  than  system  code  (fourth  level 

of  indenture).  For  example,  if  the  WUC  was  1**360,  then  the  data  presented  in 

the  table  represents  the  summation  of  maintenance  reported  for  all  codes 
beginning  1  ** 36 .  This  was  required  because  of  the  lack  of  definition  concerning 
the  components  evaluated  in  the  qualitative  studies  (References  6  and  21). 

Historical  data  is  presented  for  both  Organizational  level  maintenance  and 
Intermediate  level  maintenance.  Data  elements  presented  for  the  Organizational 
level  are:  Flight  Hours,  Mean  Flight  Hours  Between  Maintenance  Actions  (MFHBMA) , 
Maintenance  Actions  per  Flight  hour  (MA/FH),  Mean  Time  To  Repair  (MTTR) ,  Mainte¬ 
nance  Manhours  per  Maintenance  Action  (MMH/MA)  ,  Men  per  Maintenance  Action 

(MEN/MA),  Maintenance  Manhours  per  Flight  Hour  (MMH/FH),  hemove  and  Replace  time 
(R+H)  and  Organizational  plus  Intermediate  level  Mean  Time  between  Failures 
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(0  +  J.  MTBF) .  Data  elements  presented  for  the  Intermediate  level  of  maintenance 
are  the  same  as  for  Organizational  less  R+R  and  0  +  I  MTBF,  which  are  not 
applicable  to  that  level.  For  the  purpose  of  the  analyses  in  this  Handbook, 
MTTR  is  defined  to  mean  the  amount  of  clock  time  per  action  required  to  affect  a 
repair  or  adjustment  and  is  numerically  determined  by  dividing  the  elapsed 
maintenance  time  (EMT)  by  the  number  of  maintenance  actions  (MA) .  The 
parameter,  R+R,  is  defined  as  the  average  time  required  to  remove  and  replace  an 
item  as  determined  by  the  value  EMT/MA  for  only  those  actions  which  are  coded 
Action  Taken  Code  "H".  The  definitions  of  the  remainder  of  the  data  elements 
presented  are  self  explanatory. 

The  Intermediate  level  data  presented  herein  is  for  informational  purposes 

only . 

5.3-1  - 2  Graphical  3-M  Maintenance  Data 

Several  of  the  data  elements  from  the  tabular  pages  are  also  displayed 
graphically  as  an  aid  in  comparing  component  installation  experience  by  aircraft 
and  to  facilitate  comparison  of  the  quantitative  data  to  the  qualitative  fea¬ 
tures.  The  data  elements  MTTR ,  MEN/MA,  and  R+R  were  chosen  because  they  best 
describe  the  impact  a  component  installation  has  on  the  maintenance  technician 
and  on  the  relative  costs  of  maintenance;  thus,  summarizing  the  on-aircraft 
maintainability  aspects  of  the  component. 

Maintenance  Manhours  per  Flight  Hour  (MMH/FH)  was  also  selected  because 
traditionally,  maintainability  impact  is  measured  in  this  quantity.  Finally,  0 
+  I  MTBF  was  chosen  to  provide  information  of  an  additional  design  trade-off 
quantity  to  the  user.  A  more  detailed  description  of  the  ASMRA  system  data 
processing  and  the  definition  of  failure  used  by  the  ASMRA  system  in  calculating 
0  +  I  MTBF  can  be  found  in  Appendix  D. 

6. 3. 1.3  Comparative  Discussions. 

The  objective  of  this  sheet  is  to  set  forth  what  designers  may  expect  to 
incur  in  the  way  of  savings  or  penalties  by  using  a  design  similar  to,  or  the 
same  as,  current  designs.  These  costs  are  based  on  what  a  similar  design  or 
design  trait  is  experiencing  in  the  Fleet.  In  other  words,  what  qualitative  fea¬ 
tures  drive  the  quantitative  values  reported  in  3-M  up  or  down?  To  answer  this 
question  the  data  element  H+H  and  to  some  extent  the  data  elements  MTTR  and 
MEN/MA  are  evaluated  and  compared  to  the  qualitative  design  information  in  the 
Qualitative  Maintenance  Experience  Handbook  as  s-pplerented,  (References  6  and 
21 )  .  These  three  elements  were  chosen  because  they  best  describe  the  effects  of 
the  design  on  the  maintainability  of  the  component  and  are  not  affected  by 
frequency  of  failure  or  utilization. 

The  qualitative  information  presented  in  the  comparative  discussions  is 
only  that  information  which  was  needed  to  answer  the  above  question  and  is  not 
indicative  of  the  total  information  contained  in  the  Qualitative  Maintenance 
Experience  Handbook  (References  6  and  21). 

b.3.2  Detailed  Procedures  for  Using  the  Data  Presented 

The  total  data  package  presented  Lr.  meant  nr  a  guide  lor  the  designer  arid 
the  person  evaluating  the  design.  It.  i  r.  meant  to  provide  an  appreciation  of  the 


maintenance  costs  associated  with  a  particular  design  feature  currently  in  use. 
With  this  information  in  hand,  decisions  on  new  design,  design  trade-offs,  or 
design  changes  can  be  made  with  the  previous  maintenance  experience  in  mind. 

The  starting  point  in  the  use  of  this  portion  of  the  Handbook  is  the 
comparative  description.  This  section  is  an  analysis  of  the  quantitative  and 
qualitative  data.  The  description  analyzes  why,  in  terms  of  peculiar  design 
features,  the  same  functional  component  has  different  maintenance/maintain¬ 
ability  costs.  After  reading  the  description,  the  Handbook  user  can  then 
consult  the  tabular  and  graphical  displays.  From  these  two  presentations, 
additional  information  can  be  obtained  to  support  a  decision  on  a  particular 
design.  Use  of  MMH/FH  or  MMH/MA  can  give  the  relative  labor  impact.  Studying 
the  variations  in  MFHBMA  and  MTBF  can  give  insight  as  to  the  reliability  and 
frequency  of  maintenance.  Flight  hours  is  a  clue  to  aircraft  utilization; 
which,  when  combined  with  the  operational  nature  of  the  component,  will  give  a 
good  indication  of  the  utilization  of  the  component.  Intermediate  level 
quantitative  data  can  then  be  included  to  further  expand  the  scope  of  the 
evaluation . 

The  total  information  package  thus  presented  may  than  be  used  to  assist  the 
Handbook  user  in  making  design  decisions. 

6.4  ADDITIONAL  NOTES  AND  CONSTRAINTS 

In  some  instances  the  tabular  data  will  have  a  blank  line  entry  for  an 
aircraft  Instead  of  detailed  maintenance  data.  This  blank  line  is  used  to  indi¬ 
cate  that  the  aircraft’s  particular  functional  component  was  not  evaluated 
qualitatively,  or  that  the  quantitative  data  did  not  reflect  any  maintenance 
activity  for  that  component.  The  lack  of  a  qualitative  description  was  caused 
by  either  the  lack  of  availability  of  the  component  during  the  qualitative 
survey,  or  the  .lack  of  a  similar  component  on  that  aircraft  because  of  design, 
configuration,  or  mission  requirement.  The  use  of  the  symbol  N/A,  not  available 
or  applicable,  in  the  Work  Unit  Code  portion  of  the  page  is  also  indicative  of 
this  condition. 

Occasionally,  the  quantitative  data  on  the  tabular  printout  will  indicate 
general  maintenance  was  performed  during  the  eighteen  month  period,  but  no 
remove  and  replace  actions  occurred,  or  vice  versa.  In  most  instances  this  is  a 
valid  situation  because  all  of  the  maintenance  involved  adjustments  or  repair’  of 
the  component  on-aircraft  and  no  paper  work  was  initiated  j^ith  Action  Taken  Code 
"R",  Remove  and  Replace.  Likewise,  because  of  the  slight  difference  in  time 
frames  between  the  remove  anG  replace  data  and  the  remainder  of  the  data,  remove 
and  replace  data  may  be  depicted  without  the  corresponding  general  maintenance 
data.  Where  this  occurs,  the  analysts  have  determined  the  cause  and  appropriate 
comments  are  made  in  the  comparative  discussions. 

Additionally,  the  analysts  have  attempted  to  avoid  making  comparisons  of 
qualitative  features  to  quantitative  values  whenever  the  sample  size  made  the 
value  statistically  suspect.  When  this  occurred,  the  parameter  was  discounted 
from  the  analyses  and  mentioned  in  the  narrative.  Specifically,  if  the  mainte¬ 
nance  data  comprised  a  sample  size  of  ten  or  less  it  was  investigated  to  deter¬ 
mine  if  it  was  statistically  representative.  In  some  instances  larger  samples 
were  discounted  because  the  available  information  indicated  inconsistencies 
between  the  data  sources.  In  other  instances  smaller  sample  sizes  were 
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considered  valid  because  of  the  substantive  agreement  between  the  sources. 

During  the  analyses  of  the  component  installations,  notice  was  taken  of  the 
occasional  apparent  disparities  between  the  two  sets  of  data  obtained  from  the 
ASMRA  system,  both  sets  of  data  share  a  common  twelve  months  with  the  remainder 
of  the  eighteen  months  of  data  being  at  either  end  of  the  common  time.  At 
times,  resultant  overlap  provided  unrealistic  numbers.  For  example,  the  r'-IMA 
Automatic  Flight  Control  System  computers/ampllfiers  quantitatively  indicated 
527  remove  and  replace  actions  in  the  eighteen  months  of  the  ASMRA  Equipment 
Condition  Programs  data  and  only  one  action  overall  in  the  ASMRA  Equipment 
Cross-Index  Program  data.  The  later  base  should  have  reflected  the  majority  of 
the  remove  and  replace  actions  since  it  is  unreasonable  to  assume  maintenance 
would  drop  from  over  500  actions  in  six  months  to  one  in  the  next  eighteen. 
These  occasional  abnormalities,  such  as  the  one  Just  described,  were  never 
resolved  and  the  analysts  chose  to  invalidate  the  data  for  these  components  when 
this  situation  existed.  This  is  not  to  say  that  the  data  was  erroneous  but 
rather  the  validity  could  not  be  established. 
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TABLE  6.01  MAINTENANCE  DATA  -  COCKPIT  CANOPY 


WORK  UNIT  COOES 


A-A 

11361 

A -6 

11122 

A-7 

12110 

AV-8 

12  UO 

F-A 

111BA 

F-8 

N/A 

F-1A 

11111 

P-3 

N/A 

$-3 

N/A 

organizational  level 

A/C 

FLIGHT 

HOURS 

MFHBHA 

HA/FH 

X10-3 

MTTR 

NHH/MA 

MEN/HA 

MHH/FH 

R*R 

0*I 

MTBF 

A-AH 

39*971 

908.2 

2.0 

1.63 

A. 69 

2.9 

.009 

12.79 

1.078 

A-6E 

87*  96A 

77.3 

12.9 

1.79 

3.62 

2.1 

»0A7 

2.82 

130 

A-7E 

1,99*611 

79.9 

12.9 

3  •  0  A 

6.36 

2.1 

.080 

16.33 

1A6 

AV-8A 

19*396 

10A.3 

9.6 

2.27 

A. A3 

1.9 

•  0A2 

6.33 

179 

F— A  J 

119*070 

99.9 

10.0 

3.09 

9.99 

1.9 

.060 

19.06 

139 

F-8J 

18,317 

F-1AA 

91*286 

67.8 

14.7 

1.92 

3.66 

1.9 

•  09A 

8.37 

109 

P-3C 

129*860 

S-3A 

60,992 

INTERMEDIATE  LEVEL 

A— AM 

39,971 

8*892.8 

0.1 

9.93 

11.28 

U9 

.001 

A-6E 

87*  96A 

3*980.2 

0.3 

2.90 

A. 98 

1.6 

.001 

A-TE 

199*611 

A*  31 3  •  8 

0.2 

A.9A 

7.11 

1.6 

.002 

AV-8A 

19,396 

2*  A2A ,  9 

O.A 

1 . 6  A 

2.76 

1.7 

.001 

F-AJ 

119*070 

2*130.9 

0.9 

1.07 

1.09 

1.0 

.001 

F-8  J 

18*317 

F-1AA 

91*286 

2*331.2 

O.A 

31.90 

79.07 

2.  A 

.032 

P-3C  129*860 
S-3A  60*992 


67 


5-8 


FIGURE  6.01  SELECTEO  GRAPHICAL  DflTR  -  COCKPIT  CRNOPY 


>£gp|| 


R  i 


01 

y 

3 

«*> 


XI 

c 

03 


•Q 

01 


3 


£ 

Cd 


X3 

a> 

c 

0) 

t- 

Q. 


Ol 

* 


U 

rJ? 


UJ 

CO 

3) 


>> 

a. 

o 

c 

«d 


I 

u. 


o 


co 

txj 

Q 

O 

O 


or 

O 


< 

\ 

z 


00 

I 


AJ  *- 

C4  — 


%o  *- 

i  ci 


co 

CO 

o 

CO 


W  t,  ff) 

•H  o  m 
n 


t.  •  4> 

o  oi  .c 

a  h 


Vh  ctj  cd  u  -  -c 
10  <£  -c  <d  *■> 


£  o 


^  C  as  43 

r  .  *+  3  4  C) 

®  .o  a  a  £  « 


™  n 
^  ro 
5*  t*  W 

H  fl) 

®  JB  *0 

^  4-> 

^  ^  0) 
o)  *» 

«J  «j 


a 

n  13 
n  4’ 


*  U 
<u 


j3  O 
•§)« 


-  -  f-t 

3 

S  5  g 

ry  <y 


01  3 
js  ° 

->  c 


5  2 


s-  <5 

3  ^  -O 


w  w  c 
2  a  -4 

o  *> 
,2-^0 
rl  <n  z 


<d 


«  -a  „ 
oi  x>  " 
t~  cd  H 

■H  41  (0  f 
a2 
a)  g 
.  oi  *4  A 
5?  ^  w  7 

CL  .h  V 


> 


O  3 

_  g  C 

01  <d  0) 

>  U  u 


0) 


>» 

•a 

•h  rs  c 

1)  Cfl  £  <0 

«  «5m 

*  « -<  *r 
2  fe  « *“ 


•o  ^ 

"O  ° 
cd 


ai 


ai 
oo 
v 
xz 

H  "O 


n 


01 


01 

f!  ^  ■*<  3 

P*  oi  ao  H 
&  ■=  • 


a> 


*  ■§ 

«  §  S 
g  2  .h 

•H  f!  0) 

O.  H  p-4 


r> 
co  s 
.  01 
4)  t  .  CO 

B  O  " 


>» 

r— ( 
01 


to 


bO 

£  T> 


io  w  a) 


a  g 


H  T3 

oo  c  «» 
m 


_  ?  3 

*  &  a 
<0  £ 
t.  4  01 
0)  *  t, 

>  o'* 


oi  cd 
> 


cd 


<  cd 


i 

bu 


O 

oi  01 
C  JC 
c  +* 


•o  cr  ( 
c  , 
cd  oi  ., 


o 


i 


69 


n 

cd 

> 

§ 

oi 

L. 


01 

.o 


•o 

cd 


CQ 

t- 

01 

■o 

c 


>» 

Cl 


C- 

3 

n 

oi 

c. 

a 


Cm  01 

°  g 

S  £ 

a  S 


c 


f-v  '•* 

g  B 

<d  q; 

A 


-c  c 
«  o> 

oi  n 
i  ai 


ST. 

HO  o 


mf. 

IXa 

•3" 

CO 

1 

-C 

■o 

i 

tl4 

♦> 

CO 

K 

♦j 

1 

ul 

«n 

0 

01 

■h 

c 

Bk<. 

■H 

< 

U-. 

VO 

>»  cd 

4-) 

o 

X 

o 

H 

] 

a 

13 

c 

o 

01 

'H 

Be 

JX 

< 

•H 

Tii  ° 

Cd  ry 
O  ^ 

3 

cd 

c 

41 

B 

lC 

o 

01 

<d 

a 

m 

K' 

ri- 

0 

• 

X3 

'J 

<d 

XI 

Hl 

ti 

o 

<o 

01 

01 

a) 

m  ® 
cd  r- 

3 

J3 

j3 

(3 

c 

1 

k-H 

4-> 

x: 

a 

4- 

o 

a> 

B 

K 

<c 

C 

H 

o 

•N 

01 

1 

M 

*“* 

01 

0) 

e  c 

4-> 

<d 

1 

K' 

g 

o 

*4 

c 

a 

o 

in 

P 

*->  01 

C 

3 

a; 

44 

o 

Hy 

«• 

• 

c 

’ll 

3  C- 

0 

O 

r 

X 

0) 

K 

iO 

vD 

o 

t. 

cd  cd 

o 

a 

i-* 

01 

as 

<10  c^ 
m  o 


w  P) 

T,  § 

a 

Q.  C 
O 


B 


cd 
o  cd 


pc 

+ 

cc 


o 

01 


Cm 

cd 


o 

L. 

a 


4-1 

cd 

N 


01 

C 

a. 


c 

01  • 
to  c 
O  01 
i-  -p 

4->  L, 

■H  3 
c  -a 


b0 

c 


a 


>» 

c 

cd 


T) 

01 

N 


a 

o 


CD 

01  Cu 

n  oi 


3 

O 

-C 


OQ 

a> 

■a 


>* 

a 

o 

c 

cd 

u 


Avoid  the  use  of  loose  spacers  in  canopy  installations.  Loose  spacers  are  easily  dropped 'lost  and 
are  awkward  to  use.  When  spacers  must  be  utilized,  employ  fixed  spacers  (spacers  permanently  attached  to 


TABLE  6.02  maintenance  DATA  -  RADOME 

WORK  UNIT  COOES 


A-4 

111X2 

A-6 

11111 

A- 7 

11120 

A  V-8 

11110 

F-4 

11112 

F-8 

11121 

F— 14 

11121 

P-3 

11123 

S-3 

11124 

ORGANIZATIONAL  LEVEL 

A/C 

FLIGHT 

HOURS 

NFHBNA 

MA/FH 

X10-3 

MTTR 

MHH/MA 

MEN/HA 

MNH/FH 

R4R 

0*1 

MT8F 

A-4N 

39*  971 

988.1 

1.0 

2.48 

3.09 

1.2 

.003 

1.70 

1*112 

A-6E 

87*964 

177.6 

9.6 

2.91 

9.41 

1.9 

.030 

9.72 

221 

A-7E 

199*611 

406.1 

2.9 

2.63 

4.97 

1.9 

.012 

9.79 

494 

AV-8A 

19*396 

114.1 

8.8 

2.36 

4.60 

1.9 

.940 

6.13 

340 

F-4J 

119*070 

190.2 

9.3 

1.96 

3.74 

1.9 

.020 

3.97 

294 

F-8J 

18*317 

469.7 

2.1 

2.29 

3.23 

1.4 

.007 

2.33 

833 

F-14A 

91*286 

318.9 

3.1 

1.99 

4.86 

2.4 

.019 

4„02 

641 

P-3C 

129*860 

306.2 

3.3 

2.28 

9.20 

2.3 

.017 

2.99 

496 

S-3A 

eO.992 

499.3 

2.2 

1.91 

3.94 

1.9 

.008 

3.11 

637 

INTERMEDIATE  LEVEL 

A-4M 

39*971 

17,789.9 

0.1 

12.89 

12.89 

1.0 

.001 

A-6E 

87*964 

12,909.1 

0.1 

1.36 

3.14 

2.3 

.000 

*► 

1 

-4 

m 

199*611 

8*400.6 

0.1 

4.97 

8.04 

1.6 

.001 

AV-8A 

19*396 

3*232.7 

0.3 

9.98 

10.98 

1.9 

.003 

F-4J 

119*070 

4,261.9 

0.2 

11.63 

13.74 

1.2 

.003 

F-aj 

18,317 

3,661.4 

0.3 

7.88 

8.00 

1.0 

.002 

F-14A 

91*286 

2*442.2 

0.4 

9.99 

8.67 

1.6 

.004 

P-3C 

129,860 

1*934.9 

0.7 

18.61 

31.92 

1.7 

.021 

S-3A 

60*992 

2*883. 4 

0.3 

18.28 

23.77 

1.3 

.008 
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TABLE  6.03  MAINTENANCE  OATA  -  EJECTION  SEATS/PIL0TS-C0PILQT5  SEAT 

WORK  UNIT  COOES 


A-A 

12110 

A-6 

12110 

A-7 

12210 

AV-8 

12210 

F-A 

12230 

F  -8 

12260 

F-1A 

12111 

P-3 

12113 

S-3 

12111 

ORGANIZATIONAL  LEVEL 

A/C 

FLIGHT 

HOURS 

hfhbma 

HA/FH 

X10-3 

HTTR 

MMH/MA 

NEN/MA 

NMH/FH 

RaR 

0  +  1 
NTBF 

A-AM 

39,971 

2A8.7 

A.O 

1.80 

3.2A 

1.8 

.013 

A,  90 

6A7 

A-6E 

87  »  56A 

833.9 

1.2 

2.A1 

A.  91 

1.9 

.009 

2.61 

1, 9A6 

A-7E 

199*611 

221.  A 

A. 9 

2.80 

A. 98 

1.8 

.022 

3.96 

823 

AV-3A 

19,396 

33.8 

29.6 

1.71 

3.13 

1.8 

.093 

2.23 

131 

F-AJ 

119,070 

7.1 

1A0.9 

1.66 

2. BA 

1.7 

.399 

2.39 

92 

F-BJ 

18,317 

9A.8 

18.2 

2.A2 

A. 17 

1.7 

.076 

2.0A 

138 

F-1AA 

91,286 

80. A 

12. A 

1.98 

3.32 

1.7 

.0A1 

0.90 

111 

P-3C 

129,860 

23A.8 

A. 3 

0.99 

1  .AO 

1  •  A 

.006 

1.89 

A37 

S-3A 

60,912 

191.0 

9.2 

2.96 

7.3A 

2.5 

.038 

9.3A 

9A6 

INTERMEDIATE  LEVEL 

A— AM 

39,971 

9.928,9 

0.2 

2.92 

9.08 

1.7 

.001 

A-6E 

87, 96 A 

17,912.8 

0.1 

1.30 

1.70 

1.3 

.000 

A-7E 

199,611 

3,711.9 

0.3 

0.79 

1.09 

1  .  A 

.000 

AV-0A 

19,396 

668.8 

1.9 

0.63 

0.98 

1.6 

.001 

F-AJ 

119.070 

3A8.7 

2.9 

1.90 

2.68 

1  .  A 

.008 

F-fl  J 

18,317 

1,308. A 

0.8 

0.91 

0.91 

1.0 

.000 

F-1AA 

91,286 

12,821.9 

0.1 

0.88 

0.88 

1.0 

.000 

P-3C 

129,860 

2,677.9 

0.  A 

7.28 

9.00 

1.2 

.003 

S-3A 

60.992 

3,027.6 

0.3 

0.99 

0.60 

1.1 

.000 
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TAS16  6.0*  MAINTENANCE  OATA  -  MAIN  ENTRANCE  DOOR 

MARK  UNIT  COOES 


A”* 

N/A 

A-6 

N/A 

A-7 

N/A 

AV-8 

N/A  F-* 

N/A 

F-8 

N/A 

F-l* 

N/A 

P-3 

11228 

S-3 

1113A 

ORGANIZATIONAL  LEVEL 

A/C 

FLIGHT 

HOURS 

MPH8MA 

HA/FH 

XI 0-3 

MTTR 

NNH/NA 

MEN/MA 

MMH/FH  R  +  R 

0>I 

MT8F 

A-*N 

33,971 

A-6F 

87,36* 

A-76 

139,611 

AV-8A 

19,396 

F***  J 

113,070 

F-8J 

18,317 

f-i*a 

51,286 

P-3C 

123,860 

316.2 

3.2 

1  .*  8 

2. *7 

1.7 

.008  2.57 

*13 

S-3A 

60,352 

180.2 

3.5 

2.07 

3  »*1 

1.6 

.019  3.38 

253 

A-*N 

A-6E 

A-7E 

A  V— 8  A 

F-*J 

F-8J 

F-l*A 

P-3C 

S-3A 


35.371 

87,36* 

139,611 

19,396 

113,070 

13,317 

31,286 

123,360 

60,532 


INTERMEDIATE  LEVEL 


20,976.7 

0.0 

13.75 

19.25 

1.2 

.001 

13,138.0 

0.,', 

17.80 

23.98 

1.3 

.002 
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hain  Entrance  Door  (See  preceding  Table  and  Figure  6.04) 
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TABte  6.05  HA INTENANC E  OATA  -  CANOPY  ACTUATOR 


WORK  UNIT  COOES 


A-A 

1X365  A-6 

N/A 

A-7 

12126 

A  V-8 

12123 

F-A 

12315 

® 

I 

U. 

121A1  F-IA 

12521 

P-3 

N/A 

S-3 

N/A 

ORGANIZATIONAL  LEVEL 

A/C 

FLIGHT 

HOURS  MFHBNA 

MA/FH 

X10-3 

HTTR 

MNH/MA 

MEN/MA 

HHH/FH 

R*R 

0*1 

HTBF 

A-AM 

35,571  539.0 

1.9 

1.06 

1.58 

1.5 

.003 

1.63 

1, 0A6 

A-6E 

87, 56A 

A-7E 

159,611  166.3 

6.0 

0.98 

1.  AO 

l.A 

.008 

3.05 

198 

AV-6A 

19,396  179.6 

5.6 

3.13 

A.A1 

1 .  A 

.025 

A. 02 

273 

F-4J 

115,070  A8S.S 

2.1 

3. AO 

6.18 

1.8 

,013 

5.23 

665 

F-8J 

18,317  1,077.5 

0.9 

1.76 

2.6B 

1.5 

.002 

o 

• 

<M 

1,221 

F-1AA 

51,286  A31.0 

2.3 

A. 27 

10.66 

2.5 

.025 

6.A6 

618 

P-3C 

125,860 

S-3A 

60,552 

INTERMEDIATE 

LEVEL 

A— AM 

35,571  5,081.6 

0.2 

1.61 

2.19 

l.A 

.000 

A-6E 

87 , 56 A 

► 

t 

-4 

m 

159,611  1, S6A . 8 

0.6 

A. 91 

6.02 

1.2 

.  00  A 

AV-8A 

19,396  19,396.0 

0.1 

0.50 

0.50 

1.0 

.000 

F-AJ 

115,070  1, 6A3. 9 

C.6 

«r\ 

EM 

• 

C* 

6.97 

1.3 

•  OQA 

F-8J 

18,317  2,289.6 

0  .  A 

0.31 

0.56 

1,8 

.000 

F-1AA 

51,286  732.7 

1 .  A 

6.18 

9.99 

1.6 

«01A 

F-3C 

125,860 

S-3A 

60,552 
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FIGURE  6.05  SELECTED  GRAPHICAL  DATA  -  CANOPT  ACTUATOR 


Canopy  Actuator  (.'iee  preceding  Table  and  Figure  6.05) 
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TABLE  6.06  MAINTENANCE  OATA  -  SEAT  ACTUATOR 


WORK  UNIT  COOES 


A-4 

12111 

A-6 

121A2  A 

-7 

12261 

AV— 8 

1221C 

F-A 

12238 

f-B 

N/A 

F-1A 

1211H  P 

-3 

N/A 

S-3 

N/A 

ORGANIZATIONAL  LEVEL 

A/C 

FLIGHT 

HOURS 

NFH8NA 

HA/FH 

XI 0-3 

NTTR 

HHH/HA 

MEN/MA 

NHH/FH 

R*R 

0+1 

NTBF 

A-AM 

39*971 

3*992.3 

0.3 

3.78 

9.AA 

l.A 

.001 

A. 38 

7»11A 

A-6E 

87*  96A 

2*139.7 

0.9 

3.A7 

A. 77 

1  *  A 

.002 

A.A9 

3*127 

Ul 

1 

< 

199*611 

2*  97A.A 

0.  A 

2.92 

A. 62 

1.8 

.002 

A. 17 

A, 837 

AV-8A 

19,396 

19,396.0 

0.1 

0.30 

0.30 

1.0 

.000 

19,396 

F-AJ 

119*070 

326.9 

3.1 

1.80 

2.8A 

1.6 

.009 

3.A8 

778 

F-8  J 

18*317 

F-1AA 

91*286 

1*0A6.7 

1.0 

2.38 

A. 97 

2.1 

.009 

6. SO 

1*973 

P-3C 

129*860 

S-SA 

60*992 

INTERMEDIATE 

LEVEL 

A-A« 

39.971 

7* 11A.2 

0.1 

3.90 

6.10 

1.7 

.001 

A-6E 

87.96A 

6  »  2  9  A  .  6 

0.2 

2.36 

2.6A 

1.1 

.000 

A-7E 

199,611 

9*320. A 

0.2 

2.3A 

2.AA 

1.0 

.000 

AV-8A 

19,396 

F-AJ 

119*070 

1*027. A 

1.0 

2.0A 

2.67 

1.3 

.003 

F-8  J 

18,317 

F-JAA 

91*286 

A*  662  .A 

0.2 

1.61 

2.06 

1.3 

.000 

F-3C 

129*860 

S-3A 

60*992 

6-23 
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table  0.07 


MAINTENANCE  OATA  -  80MB  BAT  DOOM  ACTUATOR 


WORK  UNIT  CODES 


A— A 

N/A 

A-6  N/A  A-? 

N/A 

AV-8 

N/A 

P-4 

N/A 

E-e 

N/A 

F-14  M/A  P-3 

1192  A 

S-3 

11211 

organizational  LEVEL 

A/C 

FLIGHT 

HOURS 

MA/PH 

MPHBMA  SIC-3  MTTR 

HMH/NA 

HEN/HA 

NMH/FH 

R*lt 

0*1 

MTBP 

A-4M 

39#  871 

A-6E 

87#  964 

4-TE 

1 99  #  61 1 

A  V-8  A 

19*396 

F-4J 

119*070 

F-8  J 

18*317 

f-lAA 

91*286 

P-3C 

129*860 

382.7  1.7  1.91 

4.03 

2.1 

.007 

2.84 

1*007 

S-3A 

60*992 

1*100.9  0.9  2.73 

9.62 

2.1 

.009 

4.09 

2*633 

INTERMEDIATE  LEVEL 

A-AM 

39*971 

A-6E 

87,964 

A-7E 

199,611 

AV-8A 

19,396 

F-4J 

119*070 

F-8J 

18*317 

f-iaa 

31*286 

P-3C 

129*860 

1*324.8  O.C  4.00 

9.77 

1.4 

.004 

S-3  A 

60*992 

3*784.9  0.3  1.44 

1.81 

1.3 

.000 
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FIGURE  6.07  SELECTED  GRAPHICAL  DATA  -  BOMB  BAY  OOOR  ACTUATOR 
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TABLE  6.08  MAINTENANCE  DATA  -  ML  6  WHEEL  AND  TIRE 

WORK  UNIT  COOES 


A-4 

131*3 

A-6 

13911  A 

-7 

13131 

AV—8 

13911 

F-4 

13291 

F-8 

13AH 

F-14 

15911  P 

-3 

13A3A 

S-3 

13931 

ORGANIZATIONAL  LEVEL 

A/C 

FLIGHT 

HOURS 

MFHBMA 

MA/FH 

X10-3 

MTTR 

MMH/HA 

HEH/MA 

NMH/FH 

R*R 

0*1 

NTBf 

A-4M 

35»371 

16.8 

99. A 

0.91 

1.74 

1.9 

.104 

0-84 

326 

A-6E 

87,564 

99.1 

18.1 

1.13 

2. 1 A 

1.9 

.039 

1.10 

187 

A-7E 

199*611 

28.9 

34.6 

1.06 

1.69 

1.8 

.065 

0.99 

189 

AV-8A 

19*396 

28.1 

39.6 

0.9A 

1.74 

1.9 

.062 

0.89 

209 

F-44 

116*070 

18.6 

93.7 

0.86 

1.36 

1.6 

,073 

0.63 

73 

F-8J 

13.317 

12. A 

80.9 

0.84 

1 .44 

1.7 

.116 

0.90 

91 

F-14A 

91*286 

27.9 

36. A 

0.98 

1.84 

1.9 

.067 

1.00 

78 

P-3C 

129.860 

39.0 

29.6 

1.21 

2.79 

2.3 

.072 

1.27 

994 

S-3A 

60*992 

19,9 

91. A 

0.87 

1.48 

1.7 

.076 

0.78 

222 

INTERMEDIATE 

LEVEL 

A"  AM 

39*971 

19.9 

63.0 

1.91 

3.94 

1.9 

.223 

A-6E 

87, 96 A 

93.3 

18.8 

2.18 

3.69 

1.7 

.069 

*» 

1 

m 

199,611 

31.1 

32.1 

1.69 

2.78 

1.6 

.089 

A  V-8  A 

19,396 

29.8 

38.7 

2.01 

3.80 

1.9 

.147 

F-AJ 

119*070 

17.0 

98.8 

2.20 

3.97 

1.8 

.234 

F-8J 

18,317 

12.1 

vl.l 

1.3A 

2.66 

2.0 

.216 

F-IAA 

91*286 

26.1 

38.3 

2.38 

A. 26 

1.8 

.163 

P-3C 

129,860 

A  A .  3 

22.6 

2 . 9  A 

3.83 

1.9 

.087 

S-3A 

60,992 

29.9 

38.6 

2.96 

3.96 

1.3 

.193 
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TABLE  6.09  MAINTENANCE  DATA  -  NIG  WHEEL  ANO  TIRE 


WORK  UNIT  COOES 


A-A 

13233 

A-6 

13312 

A-7 

13161 

AV-8 

13521 

F- A 

13331 

F-8 

13A12 

F-1A 

13321 

P-3 

13238 

$-3 

13231 

ORGANIZATIONAL  LEVEL 

FLIGHT 

MA/FH 

0*1 

HTBF 

A/C 

HOURS 

MFHBMA 

XI 0-3 

HTTR 

MMH/MA 

MEN/MA 

MMH/FH 

R*R 

A-AM 

35,371 

A9.3 

20.3 

0.93 

1.72 

1.8 

.033 

0.96 

671 

A-6E 

87, 36A 

33. A 

18.7 

0.99 

1.86 

1.9 

.033 

0.93 

192 

A-7E 

139,611 

8  A.  3 

11.8 

0.99 

1.68 

1.7 

.020 

0.89 

500 

A  V-8A 

19,396 

32.9 

18.9 

0.96 

1 .8  A 

1.9 

.035 

0.88 

396 

F-AJ 

113,070 

18.3 

3A.0 

0.73 

1.07 

1 .  A 

.038 

0.73 

112 

F-8J 

18,317 

76.3 

12.8 

0.86 

1.A2 

1.6 

.018 

0.91 

382 

F-1AA 

31,286 

AO. 9 

2  A ,  3 

9.80 

1.39 

1.7 

.C3A 

0.71 

128 

P-3C 

123,860 

86.3 

11.6 

1  .  1 A 

2.A1 

2.1 

.028 

1.13 

707 

S-3A 

60,332 

A  7 « 8 

20.9 

0.87 

1.A8 

1.7 

.031 

0 . 8  A 

331 

intermediate 

LEVEL 

A- AM 

35,371 

A6.8 

21. A 

1.65 

3.29 

2.0 

.070 

A-66 

87, 36 A 

53.1 

18.8 

1.92 

3.30 

1.7 

.062 

A-7E 

159,611 

91.8 

10.9 

1.23 

1.87 

1.3 

.020 

AV-8A 

19,396 

A9.3 

20.2 

1.85 

3.6A 

2  •  C 

•  07A 

F  -  A  J 

115,070 

17. A 

37. A 

1.82 

3.20 

1.8 

.  18* 

F-0  J 

18,317 

60.0 

12.3 

0.65 

1.62 

1.9 

.020 

F-1AA 

51,286 

AO. 7 

2  A .  6 

2.17 

3  •  A  l 

1.6 

.08* 

P-3C 

123, 86G 

9A.3 

10.6 

1.85 

2.90 

1.6 

.031 

S-3A 

60,55* 

62.9 

13.9 

2.52 

3.20 

1.3 

.031 

SEltCTEO  ORRPHICRL  OflTfl  -  NLO  MHEEL 


TABLE  6.10  MAINTENANCE  OATA  -  ML 0  WHEEL  BRAKE 

WORK  UNIT  COOES 


A-A 

13716 

A— 6 

13611 

A-7 

13511 

AV-8 

13T16 

F-A 

11AA0 

P-8 

13311 

F-l  A 

13811 

P-3 

13520 

S-3 

13611 

ORGANIZATIONAL  LEVEL 

A/C 

FLIGHT 

HOURS 

MFH9MA 

MA/FH 

X10-3 

MTTR 

HMH/HA 

MEN/MA 

MMH/FH 

R«R 

0  A  I 
MT8F 

A  — AM 

33.571 

31.3 

19.5 

1.32 

2.61 

2.0 

.031 

2.0A 

62 

A-6E 

87.56A 

133.6 

6.5 

2.08 

A. 55 

2.2 

.030 

2.33 

212 

A-76 

139.611 

132.6 

6.6 

1.71 

3.38 

2.0 

.022 

1.96 

2  AO 

AV-8A 

19.396 

197.9 

3.1 

2.9A 

3.37 

1.9 

.028 

3.A2 

259 

F-AJ 

113.070 

106. A 

9. A 

3.06 

6.2A 

2.0 

.059 

2.95 

1A3 

F-3J 

18.317 

32.3 

31.0 

1.13 

2.02 

i.e 

.062 

1.2° 

AO 

F-1AA 

31.286 

37. A 

26.8 

1.A1 

3.11 

2.2 

.083 

1.69 

92 

P-3C 

123.860 

176.8 

5.7 

2.07 

9.30 

2.6 

.030 

2.90 

128 

S-3A 

60.392 

96.0 

17.9 

1.5A 

3.03 

2.0 

•  03A 

1.90 

173 

INTERMEDIATE  LEVEL 

A-AM 

35,371 

223.7 

A. 3 

A. 19 

6.25 

1.5 

.028 

A-6E 

87.56A 

200.  A 

3.0 

3.63 

7.1A 

1.3 

.036 

A-7? 

139.611 

238.6 

A. 2 

3.08 

6.25 

1.2 

.026 

AV-8A 

19,396 

200.0 

5.0 

3.6A 

6.89 

1.9 

.  0  3  A 

F-AJ 

113.070 

139.8 

7.2 

6.89 

8.A6 

1.2 

.060 

F-BJ 

18,317 

A1.3 

2  A,  2 

A. 58 

A. 98 

1.1 

.121 

F—  1 A  A 

31.236 

97.7 

10.2 

0.91 

1.09 

1.2 

.011 

P-3C 

123  :■  860 

131.0 

7.6 

3.68 

5.16 

1 .  A 

.039 

S-3A 

60,352 

163.7 

6.1 

A.  51 

6.63 

1.5 

•  0A1 
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Wheel  Brake  (See  preceding  Table  and  Figure  6.10) 
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TABLE  6.11  MAINTENANCE  DATA  -  NIC  SHOCK  STRUT 


WORK  UNIT  COOES 


A-4 

13121 

A-6 

13111 

A- 7 

13121 

AV-8 

1)111 

P-4 

13211 

F-e 

13121 

F-14 

13111 

P-3 

13411 

S-3 

13311 

ORGANIZATIONAL  LEVEL 

A/C 

flight 

HOURS 

NFH8NA 

MA/FH 

X 10-3 

HTTR 

MMH/HA 

MEN/NA 

MMH/FH 

R  +  R 

□  ♦I 
mtbf 

A-4H 

33,571 

259.6 

3.9 

2.24 

3.23 

2.3 

.020 

6.32 

349 

A-6E 

87,364 

243.9 

4.1 

2.49 

3.61 

2.2 

.023 

20.07 

307 

A-7E 

139,611 

211.1 

4.7 

2.68 

6.42 

2.4 

.030 

4.59 

321 

AV-8A 

19,396 

334.2 

1.8 

4.73 

12.06 

2.3 

.022 

25.20 

647 

F-4J 

113,070 

140.0 

7.1 

6.60 

18.27 

2.8 

.130 

19.28 

182 

F-8J 

18,317 

122.1 

8.2 

2.39 

3.71 

2.4 

.047 

3.36 

197 

F-14A 

31,286 

339.6 

2.9 

2.90 

7.83 

2.7 

.023 

17.63 

364 

F-3C 

123,860 

210.8 

4.7 

1.82 

4.10 

2.3 

.019 

10.33 

310 

S-3A 

60,332 

382.2 

1.7 

2.17 

3.31 

2.4 

.009 

7.41 

797 

intermediate 

level 

A-4H 

33,371 

1,872.2 

0.3 

6.13 

7.41 

1.2 

.004 

A-6E 

87,364 

12,309.1 

0.1 

1.89 

2.10 

1.1 

.000 

A-7E 

139,611 

1,116.2 

0.9 

2.97 

3.84 

1.3 

.003 

AV-8  A 

19,396 

4,849.0 

0.2 

0.38 

0.88 

2.3 

.000 

F-4J 

113,070 

983.3 

1.0 

1.78 

3.06 

1.7 

.003 

F-8J 

18,317 

323.3 

1.9 

8.21 

12.39 

1.5 

.024 

F-14A 

31,286 

P-3C 

123,860 

20,976.7 

0.0 

6.00 

20.75 

3.5 

.001 

S-3A 

60,552 

10,092.0 

0.1 

3.73 

8.78 

1.5 

.001 

039 


SELECTEO  GRAPHICAL  OATA  -  HLG  SHOCK  STRUT 
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critical  shimming  in  shock  strut  installations. 


TABLE  6.12  MAINTENANCE  DATA  -  NLG  SHOCK  STRUT 


WORK  UNIT  COOES 


A-A 

132  21 

A-6 

13211 

A-7 

13191 

A  V— 8 

13216 

F- A 

13313 

f-b 

13221 

F-16 

13311 

R-  3 

13211 

S— 3 

13*11 

ORGANIZATIONAL  LEVEL 

A/C 

FLIGHT 

HOURS 

MEH8MA 

NA/FH 

*10-3 

NTTR 

NNH/NA 

NEN/HA 

NHN/FH 

RAR 

0*1 

HTBF 

A-AM 

39#  571 

263.5 

3.8 

1.69 

2.97 

2.0 

.011 

6.17 

369 

A-6E 

87#  96 A 

298.9 

3.3 

6.16 

11.18 

2.7 

.037 

16.76 

613 

UJ 

1 

•4 

196*611 

257. A 

3.9 

5.73 

19.07 

2.6 

.099 

9.79 

968 

AV-6A 

19,396 

200.0 

9.0 

1.82 

6.12 

2.3 

.021 

9.39 

266 

F-6J 

119,070 

900.3 

2.0 

6.68 

12.97 

2.7 

.029 

16.73 

661 

F-8J 

18,317 

91.6 

10.9 

2.62 

6.19 

2.3 

.067 

8.67 

130 

F-1AA 

51,286 

269.0 

6.0 

2.78 

8.02 

2.9 

.032 

10.62 

398 

P-3C 

129*860 

A91.1 

2.2 

2.15 

9.02 

2.3 

.011 

19.33 

972 

S-3A 

60*992 

931.6 

1.1 

3.60 

11.60 

3.2 

.012 

19.90 

1,  6A2 

INTERMEDIATE  level 

A-AM 

39,571 

8,892.8 

0.1 

13.28 

16.79 

1.6 

.002 

A-6E 

8  7. 96 A 

A, 8  6A . 7 

0.2 

6.23 

6.09 

1.6 

.001 

A-7E 

199,611 

760.1 

1.3 

0.23 

0.37 

1.6 

.000 

A  V  — 8  A 

19,396 

1,160.9 

0.9 

1.92 

2.20 

1.6 

.002 

F-AJ 

119,070 

3,967.9 

0.3 

3.18 

9.20 

1.6 

.001 

F-8J 

18,317 

763.2 

1.3 

3.62 

9.01) 

1.9 

.007 

F-1AA 

51,286 

7,326.6 

0.1 

3.50 

3.79 

1.1 

.001 

P-3C 

129,860 

61,993.3 

0.0 

1.00 

1.67 

1.7 

.000 

S-3A 

60,952 

30,276.0 

0.0 

1.29 

2.50 

2.0 

.000 

6- "12 


FIGURE  6-12  SELECTED  GRAPHICAL  OATH  -  NLG  SHOCK  STRUT 
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Use  clamping  devices  which  maintain  electrical  and  hydraulic  line  routing  to  ease  on-aircraft 


Table  6.13  MAINTENANCE  DATA  -  NOSE  WHEEL  STEERING  UNIT 


WORK  UNIT  COOES 


A-A 

N/A 

A-6 

1372  A 

A- 7 

13612 

A  V— 8 

N/A 

F-A 

133A2 

F-8 

13311 

F-1A 

13921 

P-3 

13322 

S-3 

13311 

ORGANIZATIONAL  LEVEL 

A/C 

FLIGHT 

HOURS 

NFHBNA 

MA/FH 

U0-3 

MTTR 

MMH/MA 

MEN/MA 

MMH/FH 

RaR 

0+1 

MTBF 

A— AN 

35*571 

A-6E 

87.56A 

509.1 

2.0 

2.92 

6.A1 

2.2 

.013 

A,  18 

A, 510 

A-7E 

159,611 

273.3 

3.7 

3.07 

6.11 

2.0 

.022 

5.35 

691 

AV-8A 

19,396 

F-AJ 

115,070 

A60.3 

2.2 

3.79 

7.33 

1.9 

.016 

A. 67 

852 

F-SJ 

18,317 

65  A .  2 

1.5 

10.59 

26. A6 

2.5 

.OAO 

16. C6 

872 

F-IAA 

51,286 

171.5 

5.8 

3.73 

10.16 

2.7 

.059 

6.A7 

513 

pt3C 

125,860 

2,568.6 

0.  A 

2.1A 

A. 38 

2.0 

.002 

A. 09 

A, 195 

S-3A 

60,552 

106.8 

9. A 

3.61 

7.35 

2.0 

.069 

8.11 

237 

INTERMEDIATE  LEVEL 

A-AM 

35,571 

A-6E 

87, 56A 

2,  575. A 

0.  A 

1.57 

1.60 

1.0 

.001 

A-76 

159,611 

818.5 

1.2 

A. 28 

5.A7 

1.3 

.007 

AV-8A 

19,396 

F-AJ 

115,070 

1,055.7 

0.9 

2.97 

3. AO 

1.1 

.003 

F-8J 

18,317 

1,077.5 

0.9 

2.89 

2.89 

1.0 

.003 

F  —  1  A  A 

51,286 

827.2 

1.2 

0.56 

0.61 

1.1 

.001 

F-JC 

125,860 

9,681.5 

0.1 

2.73 

A. 23 

1.5 

.000 

S-3A 

60,552 

l,OAA.O 

1.0 

0.97 

1.18 

1.2 

.001 
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table  6.x*  maintenance  data  -  arresting  hook  assembly 


WORK  UNIT  COOES 


A-4 

1362  J 

A-6 

13611  A 

-7 

13810 

AV-6 

N/A 

F-4 

13920 

F-3 

13811 

F— 14 

13A19  P 

-3 

N/A 

S-3 

13710 

ORGANIZATIONAL  LEVEL 

A/C 

FLIGHT 

HOURS 

NFHBHA 

NA/FH 

X10-3 

MTTR 

HHH/MA 

HEN/MA 

HMH/FH 

R4R 

041 

MT8F 

A-4M 

39*971 

639.? 

1.6 

1.82 

3.12 

1.7 

.009 

1.34 

1*112 

A-6E 

87*964 

149.4 

6.7 

1.62 

3.17 

2.0 

.021 

1.91 

496 

A-7E 

199*611 

73.6 

13.6 

1.21 

2.23 

1.8 

.030 

1.96 

206 

AV-8A 

19*396 

F-4J 

119*070 

6*. 9 

11.8 

3.01 

6.30 

2.1 

.074 

6.04 

189 

F-8J 

18*317 

796.4 

1.3 

8.97 

18.91 

2.2 

.023 

10.07 

1*832 

F-14A 

91*286 

339.2 

3.0 

2. 38 

6.02 

2.9 

.018 

7.74 

1*119 

F-3C 

129*860 

S-3A 

60*992 

76.6 

13.1 

1.01 

1.99 

1.9 

.029 

1.24 

300 

INTERMEDIATE 

LEVEL 

A— AN 

39*971 

3*992.3 

0.3 

1.42 

1.42 

1*0 

.000 

A-6E 

87,964 

411.1 

2.4 

0.39 

0.90 

1.3 

.001 

i 

m 

199*611 

387.4 

2.6 

0.19 

C.  28 

1.9 

.001 

AV-8A 

19*396 

F-4J 

119*070 

313.9 

3.2 

0.49 

0.69 

1.4 

.002 

F-BJ 

18*317 

919.9 

1.1 

0.41 

0.48 

1.2 

.001 

F-14A 

91*286 

996.3 

1.7 

0.47 

0.91 

1.1 

.001 

P-3C 

129*660 

S-3A 

6C*992 

982.2 

1.7 

0.34 

0.36 

1.1 

.001 

6-49 


FIGURE  6.14  SELECTED  ORRPHTCfiL  ORTfl  -  ARRESTING  HOOK  RSSEHBLY 
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Avoid  disassembly  of  links,  snubbers,  etc.  when  accomplishing  hook  shank  removal  only. 


TA81E  6. IS  MAINTENANCE  DATA  -  BRAKE  CONTROL  VALVE 


WORK  UNIT  COOES 


A— 4 

N/A 

A-0 

N/A 

A-7 

1352A 

av-6 

13726 

F-4 

13411 

F-e 

N/A 

F-14 

13821 

P-3 

N/A 

S-3 

13622 

ORGANIZATIONAL  LEVEL 

A/C 

FLIGHT 

HOURS 

NFH6HA 

MA/FH 

X10-3 

MTTR 

MMH/MA 

MEN/MA 

MNH/FK 

R  +  R 

0*1 

MT8F 

A-4H 

35*971 

A-6E 

67*964 

A-7E 

179*611 

3*011.9 

0.3 

3.11 

9.29 

1.7 

.002 

6.49 

6*139 

AV-0A 

19*396 

1*293.1 

0.8 

6.23 

11.53 

1.9 

.009 

6.20 

2*425 

F-4J 

119*070 

400.0 

2.9 

4.37 

6.43 

1.9 

.021 

9.97 

619 

F—8  J 

16*317 

F-14A 

51*286 

198.6 

5.0 

3.63 

10.06 

2.6 

.091 

9.60 

462 

P-3C 

129.660 

S-3A 

60*992 

3*364.0 

0.3 

3,02 

7.14 

2.4 

.002 

4.33 

6*728 

INTERMEDIATE  LEVEL 

A-4M 

35,571 

A-6E 

67,964 

A-7E 

159,611 

19,991.4 

0.1 

0.00 

0.00 

AV-6A 

19,396 

4*649.0 

0.2 

4.10 

8.20 

2.0 

.002 

F-4J 

119.070 

1*322.6 

0.0 

2.59 

3.06 

1.2 

.002 

F-flJ 

10,317 

f-ha 

51*266 

539.9 

1.9 

7.20 

10.77 

1.5 

.020 

P-3C 

129*060 

S-3A 

60,992 

7,569.0 

0.1 

2.13 

2.13 

1.0 

.000 

6-52 


TA8L6  t.ltr  MAINTENANCE  DATA  -  EMERGENCY  AIR  tOTTLE /ACCUMULATOR 

WORK  UNIT  COOES 


A-4 

M/A 

A-6 

13431 

A -7 

13311 

A  V— 8 

13415 

P-4 

13133 

f-a 

N/A 

F-14 

13712 

P-3 

13338 

S-3 

13632 

organizational  level 

A/C 

FLIGHT 

HOURS 

MFH6MA 

MA/FH 

*10-3 

HTTR 

MMH/MA 

MEN/NA 

MNH/FH 

R*R 

0*1 

NTBF 

A-4M 

33*371 

A-66 

87*364 

234.3 

3.9 

4.30 

9.34 

2.1 

.037 

9.82 

419 

A-7E 

139*611 

316.3 

1.9 

2.87 

6.77 

2.4 

.013 

4.29 

1*017 

A  V-0A 

19*396 

3*079.2 

0.3 

1.24 

1.80 

1.3 

.000 

9*696 

F-4J 

113*070 

4*794.6 

0.2 

3.35 

3.71 

1.7 

.001 

4.83 

6*056 

F-OJ 

18*317 

F-14A 

31*286 

1*282.2 

0.8 

1.70 

2.00 

1.6 

.002 

2*137 

P-3C 

123*860 

418.1 

2.4 

1.47 

2.63 

1.8 

.006 

5.13 

494 

S-3A 

60*332 

961.1 

1.0 

1.09 

2.06 

1.9 

.002 

3.30 

1*553 

INTERMEDIATE 

LEVEL 

A-4H 

33,371 

A-6E 

87*364 

1*731.3 

0.6 

3.17 

7.07 

1.4 

.004 

A-7E 

139*611 

1*334.7 

0.7 

6.36 

8.12 

1.3 

.003 

AV-8A 

19*396 

F-4J 

113,070 

38*336.7 

0.0 

0.67 

0.67 

1.0 

.000 

F-84 

18*317 

F-14A 

31*286 

31*286.0 

0.0 

0.00 

0.00 

F-3C 

123*860 

11*441.8 

0.1 

4.77 

7.50 

1.6 

.001 

S-3A 

60*392 

20*184.0 

0.0 

4.33 

5.67 

1.3 

.000 

6-55 


FIGURE  6-16  SELECTEO  GRAPHICAL  GATR  -  EMERGENCY  AIR  BOTTLE/ACCUMULATOR 


Although  generally  a  highly  reliable  ccnponent,  these  components  should  not  be  complete'1  y  buried 
ise  eventually  some  one  will  have  to  replace  it. 


T ABIC  6.17  MAINTENANCE  OATA  -  ELEVATOR/UHT  ACTUATOR 


WORK  UNIT  COOES 


A-4 

14321 

A-6 

14521  A 

-7 

14531 

A  V-8 

14331 

F-4 

14326 

F-8 

14420 

F-14 

14431  P 

-3 

14832 

S— 3 

N/A 

»■ 

ORGANIZATIONAL  LEVEL 

FLIGHT 

NA/FH 

0*1 

A/C 

HOURS 

NFH8HA 

X10-3 

MTTR 

MNH/MA 

MEN/MA 

MMH/FH 

R+R 

MTBF 

A-4M 

33*371 

93b.  1 

1.1 

2.81 

5.41 

1.9 

.006 

8.23 

2*371 

A-66 

87#  564 

357.4 

2.8 

7.91 

21.28 

2.7 

.060 

14.70 

668 

A-7E 

159*611 

609.2 

1.6 

8.81 

20.58 

2.3 

.034 

13.23 

1*353 

AV-8A 

15#  396 

473.1 

2.1 

4,93 

10.64 

2.2 

.022 

7.18 

882 

F-4J 

115#070 

399.3 

2.5 

9.95 

24.23 

2.4 

.061 

13.29 

715 

F-8J 

18*317 

964.1 

1.0 

2.95 

5.17 

1.8 

.006 

1*526 

F-14A 

31*286 

189.2 

5.3 

5.48 

14.78 

2.7 

.078 

10.27 

625 

P-3C 

123*860 

642.1 

1.6 

4.02 

8.43 

2.1 

.013 

7.63 

1*134 

<-3A 

60*552 

INTERMEDIATE 

LEVEL 

A-4M 

35»571 

7*114.2 

0.1 

0.58 

0.68 

1.2 

.000 

A-66 

87*364 

1*006.5 

1.0 

3.6T 

6.16 

1.7 

.006 

A-7E 

159*611 

1*100.8 

0.9 

0.71 

1.06 

1.5 

.001 

AV-8A 

19*396 

843.3 

1.2 

1.76 

3.25 

1.9 

.004 

F-4J 

115*070 

757.0 

1.3 

4.03 

7.99 

2.0 

.011 

F-8  J 

18*317 

F  —  1  4  A 

31*286 

840.8 

1.2 

1.44 

2.13 

1.5 

.003 

P-3C 

125*860 

2*030.0 

0.5 

6.41 

11.16 

1.7 

.005 

S-3  A 

60*352 

6-58 


F10URE  6-17  SELECTEO  ORRPHiCRL  OflTR  -  ELEVRTOR/UHT  RCTURTOR 


FLIGHT  CONTROL  SYSTE.M 
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TAIL  E  6.18  MAINTENANCE  OATA  -  AILERON  ACTUATOR 


WORK  UNIT  CODES 


A-4 

14221 

A-6 

14321 

A-7 

14233 

AV-8 

14131 

F~4 

14222 

F-8 

1*231 

F-i* 

N/A 

F-3 

N/A 

S-3 

N/A 

ORGANIZATIONAL  level 

A/C 

FLIGHT 

HOURS 

NFH8NA 

NA/FH 

X10-3 

NTTR 

HMH/HA 

NEN/NA 

NNH/FH 

R4R 

0+1 

MTBF 

A— AN 

39*571 

624.1 

1.6 

7.08 

19.94 

2.3 

.026 

24.60 

1*186 

A-6E 

87*964 

286.2 

3.9 

6.86 

14.84 

2.2 

.092 

12.47 

944 

A-7E 

139*611 

302.3 

3.3 

4.91 

9.88 

2.2 

.033 

8.89 

682 

AV-8A 

19*396 

192.0 

9.2 

6.67 

11.00 

1.6 

.097 

10.51 

■*>31 

F-4 

119*070 

289.1 

3.9 

7.86 

16.73 

2.1 

.098 

13.73 

443 

F-8J 

18*317 

631.6 

i.6 

9.69 

13.16 

2.3 

.021 

7.90 

1*669 

F-1AA 

91*286 

F~3C 

129*860 

S-3A 

60*392 

- 

INTERMEDIATE  LEVEL 

A  — AN 

39*971 

2*964.3 

0.3 

0.23 

0.27 

1.2 

.000 

A-6E 

87  *364 

706.2 

1.4 

3.31 

8.90 

1.9 

.012 

A-7E 

199*611 

1*124.0 

0.9 

9.24 

6.79 

1.3 

.006 

AV-8A 

19,396 

404.1 

2.9 

1.06 

1.80 

1.7 

.004 

F-44 

113,070 

1*117.2 

0.9 

*.97 

9.36 

1.2 

.009 

F-8J 

18,317 

1*409.0 

0.7 

8.96 

9.42 

1.1 

.007 

F-1AA 

91*286 

»-3C 

129*860 

S-3A 

60*992 

6-61 


6.7.2  Ailer 


TABLE  6.19  MAINTENANCE  DATA  -  AILERON  TRIN  ACTUATOR 


NORK  UNIT  COCES 


A-4 

1A21L 

A-6 

N/A 

A-7 

14241 

AV-B 

14142 

F-4 

14261 

F-0 

N/A 

F— 1 A 

14234 

P-3 

N/A 

S-3 

14221 

ORCANIZ A 

riOKAL  LEVEL 

A/C 

PLICNT 

HOURS 

NFMBNA 

NA /Eh 
*10-3 

HTTR 

NNM/NA 

NIN/NA 

HHH/FM 

R*R 

0*1 

NTtR 

A-4H 

39*971 

2*964.3 

0 1 3 

6.20 

8.92 

1*4 

.003 

3.43 

9*929 

A-6E 

97*  96A 

A-7E 

199*611 

1*923.0 

0.9 

Au32 

9.70 

2.1 

.009 

6.46 

3*130 

AV-8A 

19*396 

2*199.1 

0.9 

4.92 

12.11 

2.9 

.096 

7.00 

3*233 

I 

u. 

119*070 

2*171.1 

0.9 

7.92 

19.67 

2.1 

.007 

10.21 

3*384 

F-8J 

18*317 

F-14A 

91*286 

732.7 

1.4 

4.47 

11.91 

2.7 

.016 

7.27 

1*399 

P-3C 

129*860 

S-3  A 

6ti*  992 

313.7 

3.2 

8.04 

16.69 

2.1 

.092 

19  23 

904 

intermediate  LEVEL 

A-4M 

39,971 

17*783.9 

0.1 

0.79 

1.29 

1.7 

.000 

A-6E 

87,964 

A-7E 

139,611 

9*  903.8 

0.2 

0.99 

0.79 

1.4 

.000 

AV-flA 

19*396 

6 *  A69 . 3 

0.2 

0.67 

0.67 

1.0 

.000 

F-4J 

119*070 

6*392.0 

0.2 

2.64 

2.81 

1.1 

.000 

F-8J 

18*317 

F-1AA 

91*286 

1*  282.2 

0.8 

6.04 

9.83 

1.6 

.008 

P-3C 

129*860 

S-3A 

60*992 

1*062.3 

0.9 

2.91 

3.37 

1.2 

.003 

6  64 


Ensure  sufficient  room  is  provided  for  hand  and  tool  room  and  avoid  blind  work.  Improvement  of  these 
two  traits  will  be  substantial  time  savers.  When  components  are  located  in  the  vertical  stabiliser 
thought  should  be  given  toward  having  accesses  on  both  sides .  ’ 


TABLE  *.20  MAINTENANCE  DATA  -  SPOILER  ACTUATOR 

WORK  UNIT  COOES 


A-4 

14A22 

A-* 

N/A 

A— 7 

14231 

A  V-8 

N/A 

P-4 

14292 

p-e 

14232 

P-14 

14232 

P-3 

N/A 

S-l 

N/A 

ORGANIZATIONAL  LEVEL 

A/C 

PLIGHT 

HOURS 

RPH8HA 

NA/PH 

*10-3 

HYTR 

HHH/NA 

HEN/HA 

MNH/PH 

R+R 

0*1 

NT8P 

A-4H 

33.371 

8,892.8 

0.1 

2.13 

4.29 

2.0 

.000 

3.30 

39.971 

A-6E 

87.3*4 

A-7E 

139. *11 

886.7 

1.1 

4.7* 

9.80 

2.1 

.011 

8.19 

1,6*3 

AV-8A 

19.396 

F-4J 

113.070 

408.0 

2.3 

6.07 

13.09 

2.2 

.032 

8.17 

*22 

F-8J 

18.117 

493.1 

2.0 

7.8* 

16.18 

2.1 

.033 

13.60 

*32 

P-14A 

31.286 

203.3 

4.9 

7.20 

17.59 

2.4 

.08* 

10.92 

488 

P-3C 

123.8*0 

S-3A 

*0.332 

INTERNEOIATE  LEVEL 

A— AM 

33,371 

33,371.0 

0.0 

1.00 

1.00 

1.0 

.000 

A-6E 

87,364 

A-7E 

139,611 

2,418.3 

0.4 

4.40 

3.21 

1.2 

.002 

AV-8A 

19,396 

P-A  J 

113,070 

1,073.4 

0.9 

4.87 

3.32 

1.1 

.003 

P-8  J 

18,317 

1,409.0 

0.7 

2.81 

2.81 

1.0 

.002 

F-1AA 

31,286 

483.8 

2.1 

9.25 

15.27 

1.7 

.032 

P-3C  123.860 
S-3  A  *0.332 


6-67 


FIGURE  6.20  SELECTED  ORRPHICRl  ORTH  -  SPOILER  RCTUflTOR 


table  a. 21  maintenance  data  -  rudder  actuator 

WORK  UNIT  COOES 


A-A 

1A721 

A-6 

1AA21 

A-7 

1AA31 

AV-B 

N/A 

P-A 

1AA2B 

F-a 

N/A 

F-1A 

1A3A2 

P-3 

1A03W 

S-3 

N/A 

ORGANIZATIONAL  LEVEL 

A/C 

FLIGHT 

HOURS 

HFH8MA 

HA/FM 
*1 0-3 

NTTR 

KNH/NA 

HSN/NA 

NNM/FH 

RaR 

OaI 

NT8F 

A-4N 

39*971 

A#AA6.A 

0.2 

A. 99 

9.A9 

2.1 

.002 

6.39 

8*893 

A-66 

87#  96A 

A63.3 

2.2 

7.63 

17.60 

2.3 

.038 

13.99 

712 

A-7E 

199*611 

1*680.1 

0.6 

9.83 

12.71 

2.2 

.008 

7.  A? 

2*902 

AV-8A 

19*396 

F-AJ 

119*070 

390.8 

2.9 

7.30 

19.92 

2.1 

•  OAA 

9.29 

929 

F-8J 

18*317 

F-iAA 

91*286 

1*009.6 

1.0 

3.89 

9.87 

2.9 

.010 

7.1A 

3*209 

P-3C 

129*860 

762.8 

1.3 

3.39 

7.1A 

2.1 

.009 

8.86 

It  82A 

5-3A 

60*992 

INTERNED IATE  LEVEL 

A-AH 

39*971 

7# 11A.2 

0.1 

0.76 

1.12 

1.9 

•  POO 

A-6E 

87#  96A 

1*067.9 

0.9 

A. 07 

9.66 

l.A 

.009 

A-TE 

199*611 

A*  9e0.3 

0.2 

9.29 

9.97 

1.1 

.001 

AV-8A 

19,396 

F-Aj 

119*070 

909.2 

2.0 

A  .  A  9 

9.08 

1.1 

.010 

F-8J 

16,317 

F-IAA 

91*286 

2# AA2.2 

O.A 

9.90 

6.89 

1.2 

.003 

P-3C 

129*860 

3*  A96 . 1 

0.3 

9.92 

10.13 

1.7 

.003 

S-3A 

60*992 

6-70 


7.5  Kudder  Actuator  (iiee  preceding  Table  and  Figure  6.21) 
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TAILS  4.22  NA INTENANC £  OATA  -  TE  SLAP  ACTUATOR 


HOIK  UNIT  COOES 


A— 4 

N/A 

A-6 

M/A 

A- 7 

14797 

A  V— 8 

1A»32 

F-A 

14999 

F-e 

N/A 

F-14 

14620 

P-3 

N/A 

S-3 

N/A 

080 AN 12 ATI ON AL  LEVEL 

A/C 

FUOHT 

hours 

NFHINA 

ma/fh 

X10-3 

NTTR 

NNH/MA 

NEN/NA 

NMH/FH 

RaR 

0*1 

HTBF 

A-4N 

39*971 

A-66 

87*  94A 

Ul 

« 

199*611 

9,911.9 

0.2 

A. 92 

10.79 

2.2 

.002 

12.86 

11*601 

AV-8A 

19*396 

9*698.0 

0.1 

9.69 

9.90 

1.0 

.001 

9.30 

19*396 

F-44 

119*070 

248.9 

A.  0 

9.62 

22.09 

2.3 

.089 

14,67 

911 

F-84 

18*317 

F-IAA 

91 ,2i»6 

100.0 

10.0 

7.1A 

18.73 

2.6 

.187 

12.91 

216 

P-3C 

129*860 

5-3A 

6  '  *  9  9  2 

intermediate  level 

A-4N 

39,971 

A-45 

87, 96A 

A-7E 

199,611 

22,801.6 

0.0 

6.71 

11.21 

1.7 

.000 

AV-8A 

19*396 

19,396.0 

0.1 

2.90 

9.00 

2.0 

.000 

F-44 

119,070 

A91.8 

2.0 

3.08 

A. 07 

1.3 

.008 

F-84 

18.317 

F-IAA 

91*286 

396.2 

2.8 

1.9  A 

2.9j 

1.3 

.007 

F-3C 

129*660 

S-3A 

60*992 

6-73 


FIGURE  6.22  SELECTED  GRAPHICAL  DATA  -  TE  FLRP  RCTURTOR 
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rme  6.2s  maintenance  data  -  horizontal  stabilizer/slevator 


WORF  UNIT  COOES 


A-4 

14611 

A- 6 

14131 

A-7 

14911 

AV-8 

14310 

F-4 

14310 

F-8 

1441G 

F-14 

14411 

P-3 

N/A 

S-3 

14129 

ORGANIZATIONAL  LEVEL 

FLIGHT 

MA/RH 

0*1 

A/C 

HOURS 

MPHBMA 

X10-3 

NTTR 

MHH/HA 

HEN/HA 

MHH/FH 

R*R 

(VTBF 

A-4M 

39*971 

1*111.6 

0.9 

1.93 

2.92 

1.6 

.002 

6.89 

2*736 

Ul 

0 

1 

87*964 

170.7 

9.6 

1.67 

3.33 

1.7 

.020 

3.16 

246 

► 

1 

**a 

m 

196*611 

440.6 

2.3 

3.22 

6.63 

2.2 

.016 

12.91 

930 

AV-8A 

19*366 

148.1 

6.8 

4.22 

8.90 

2.0 

.097 

9.33 

237 

F-4J 

119*070 

26.3 

34.1 

3.36 

6.33 

1.6 

.216 

19.90 

46 

F-8J 

18*317 

164.6 

9.1 

9.64 

12.11 

2.1 

.062 

8.00 

219 

F-14A 

91*286 

100.6 

9.6 

4.28 

9.63 

2.3 

.066 

9.62 

116 

P-3C 

129*860 

5-3A 

60*992 

406.4 

2.9 

2.66 

4.48 

1.9 

.011 

900 

INTERMEDIATE 

i  LEVEL 

A -AN 

39,971 

17,789.9 

0.1 

2.79 

4.00 

1.9 

.000 

A-«E 

87,964 

2*901.8 

0.4 

13.01 

19.89 

1.2 

.006 

A-7E 

196.611 

12*277.8 

0.1 

3.22 

4.69 

1.9 

.000 

A  V-8A 

16*396 

1*636.6 

0.9 

3.70 

6.60 

1.6 

.004 

F-4J 

113,070 

1*027.4 

1.0 

6.96 

23.88 

2.6 

.028 

F-8J 

18.317 

6*198.9 

0.1 

19.00 

16.03 

1.0 

• 

O 

O 

W 

F-14A 

91*286 

6*410.8 

0.2 

4.06 

7.31 

1.8 

.001 

P-3C 

129*860 

S-3A 

60*992  1 

60*992.0 

0.0 

0.90 

O 

TV 

• 

O 

1.0 

.000 
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FIQURE  6.23  SELECTED  ORAPH1CRL  ORTR  -  HORIZONTAL  STRBILIZER/ELEVRTOR 


6.7.7  Horizontal  Slabilizer/fclevator  (See  preceding  Table  and  Figure  6.23) 
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Eliminate  elaborate  checkout  procedures  Hhirh  require  extensive  graphical  plotting  and  subsequent 
comparison  to  terplate  curves.  Pigging  ar.d  Operational  checks  should  be  straightforward  and  simple. 


TAILS  6.24  MAINTENANCE  OATA  -  INBOARD  LCA0IN6  EOSE  FLAPS 


WORK  UNIT  COOES 


A-A 

N/A 

A-6 

14814 

A- 7 

14710 

AV-8 

N/A 

P-4 

14910 

F-l 

1A611 

P-IA 

14611 

P-3 

N/A 

S-3 

14722 

organizational  level 

A/C 

PLI6H7 

HOURS 

MPHIMA 

MA/PH 

X10-3 

HTTR 

HHH/HA 

HEN/HA 

HHH/eH 

R*R 

0+1 

MTBP 

A— AM 

15* 577 

A-66 

87*564 

218. 9 

4 1,6 

3.48 

7.94 

2.2 

.034 

9.89 

284 

A-76 

159*611 

436. 1 

It.  3 

3.36 

6.65 

2.Q 

.019 

10.32 

945 

AV-8A 

19*396 

F-4J 

119*070 

130.9 

7.7 

2.26 

4.08 

1.8 

.031 

10.62 

209 

F-8J 

18*317 

339.2 

2.9 

2.49 

9.87 

2.4 

.017 

796 

F—  14A 

91*286 

233.1 

4.3 

1.84 

3.39 

1.8 

.019 

3.12 

296 

P-3C 

125*860 

S-3A 

60*992 

796.7 

1.3 

2.82 

5.35 

1.9 

.007 

0.70 

1*442 

intermediate  LEVEL 

A-4M 

39,971 

A-66 

87*964 

3*807.1 

0.3 

7.60 

11.02 

1.4 

.003 

A-76 

159,611 

7*600.9 

0.1 

9.91 

6.71 

1.1 

.001 

AV-BA 

19*396 

F-AJ 

119*070 

8*891.9 

0.1 

9.50 

9.88 

1.1 

.001 

F-84 

18*317 

18*317.0 

0.1 

o 

«r» 

• 

O 

0.90 

1.0 

.000 

F-IAA 

91*286 

51*286.0 

0.0 

1.00 

1.00 

1.0 

.000 

P-3C 

129*660 

S-3A 

60*552 

6-79 


10URE  6.24  SELECTED  ORfiPHICflL  DATA  -  INBOARD  LEROINO  EOOE  FLPP5 


r  ■  . 
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f... 


■t 
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I 


j 


Tme  6.2?  MAINTENANCE  OAT  A 


OUTBOARD  LEADING  «0«B  FLAFS 


WORK  UNIT  CODES 


A-A 

N/A 

A-6 

N/A 

A- 7 

16720 

AV-8 

N/A 

F-A 

N/A 

1 56 12 

F-1A 

16612 

F-3 

N/A 

S-3 

N/A 

ORGANIZATIONAL  level 

A/C 

flight 

HOURS 

NFH8NA 

HA/FH 

X10-3 

NTTR 

NNH/NA 

NEN/NA 

NNH/FM 

R+R 

0  A  I 
NTBF 

A-AH 

35.571 

A-6E 

87.56A 

A-TE 

159.611 

A30.2 

2.3 

3.61 

7.68 

2.1 

.018 

12. A6 

565 

AV-SA 

19.396 

F-AJ 

115,070 

F-8J 

18,317 

A82.0 

2.1 

A. 17 

10.15 

2. A 

.021 

T.50 

1,C18 

f-iaa 

51,286 

1,192.7 

0.8 

2.96 

6.29 

2.1 

.005 

9.86 

2,  56  A 

F**3C 

125,860 

S-3A 

60,552 

INTERNE01ATE 

LEVEL 

A-AM 

35,571 

A-6E 

87.56A 

A-7E 

159,611 

6,939.6 

0.1 

5.12 

8.35 

1.6 

.001 

AV-8A 

19,396 

F-AJ 

115.070 

P-8J 

18,317 

6,105.7 

0.2 

1.00 

1.50 

1.5 

.000 

=  -lAA 

51,286  25.6A3.0 

0.0 

1.75 

1.75 

1.0 

.000 

'-3C 

125.860 

S-3A  60.552 


6-b2 


FIGURE  6.25  SELECTEO  ORflPHICRL  OflTfl  -  CUTBORRO  LEROIHO  EOOE  FLAPS 


Util!  6.24  MAINTENANCE  OAfA  -  TRAILING  EDGE  Ft  AES 

WORK  UNIT  COOES 


A -4 

14511 

A-4 

N/A 

A-7 

14730 

AV-8 

14910 

F**4 

14940 

F-8 

14T1A 

F-16 

14614 

P-3 

14911 

S-3 

146 1C 

ORGANIZATIONAL  LEVEL 

a  ir. 

FLIGHT 

HOURS 

NFM8HA 

MA/FH 

K10-3 

NTTR 

HMH/NA 

REU/NA 

HHH/FH 

R4R 

0  +  1 
HfBF 

A~4H 

u*!n 

1,016.3 

1.0 

2.96 

6.07 

2.1 

.006 

4.60 

1,872 

A-iE 

87. 56 A 

A-76 

139.611 

2A6.7 

4.1 

2.69 

3.30 

2.0 

•  021 

6.16 

396 

AV-8A 

19.396 

192.0 

5.2 

2.67 

3.01 

1.9 

.02  j 

5.00 

431 

F-4J 

115. 070 

67.3 

14.9 

3.41 

7.07 

2.1 

.105 

10.34 

96 

F-8J 

16.317 

A82.0 

2.1 

2.92 

9.06 

1.7 

.010 

10.00 

391 

F-14A 

51.286 

603.  A 

1.7 

2.93 

9.85 

2.0 

.010 

3 ,92 

950 

P-3C 

125.860 

113.3 

8.7 

1.99 

3.75 

1.9 

.033 

28.00 

193 

S-3A 

60.352 

1,009.2 

1.0 

3.86 

10.09 

1.7 

.010 

6.00 

1,442 

INTERMEDIATE  LEVEL 

A-4H 

33.371 

7,  HA. 2 

0.1 

0.34 

0.5A 

1.0 

.000 

A-6E 

87,364 

A-76 

Jl.39.611 

A, 987. 8 

0.2 

4.90 

6.61 

1.3 

.001 

A  V-8A 

19,396 

2,770.9 

0.4 

11. 311 

15.49 

1  •  A 

.006 

F-4J 

HI. ,070 

863.2 

1.2 

3  .64 

7.12 

1.3 

.008 

F-8J 

18.317 

9,138.3 

0.1 

1.90 

1.90 

1.0 

.000 

F-UA 

31,286 

8,347.7 

0.1 

8.:i7 

14.17 

1.7 

.002 

P-3C 

123,860 

15,732.3 

0.1 

1 A .  60 

18.76 

1.3 

.001 

S-3A 

60,352 

8,650.3 

0.1 

19.93 

32.21 

1.6 

.004 

6-85 


FIGURE  6.26  SELECTED  GRAPHICAL  ORTA  -  TRAILING  EDGE  FLAPS 
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VA8LE  6.27  NAINTENANCE 

OATA  - 

AILERON 

WORK  UNIT 

COOES 

4-4 

14211 

14212 

4—6 

N/A 

A— 7 

14220 

4  V— 8 

14110 

P-4 

14210  F-8 

14211 

14212 

F— 14 

N/A 

r-s 

14214 

S-3 

14328 

ORGANIZATIONAL  LEVEL 

A/C 

PLIGHT 

HOURS 

NFHBHA 

HA/PH 

X10-3 

HTTR 

NNM/HA 

HEN/NA 

HHH/FH 

R*R 

0*1 

NTBP 

A-4N 

33#  371 

140.0 

7.1 

1.78 

3.04 

1.7 

.0  22 

2.48 

229 

4-6  E 

87#  364 

A-7E 

199.611 

360.0 

1.8 

2.08 

3.92 

1.9 

.007 

4.81 

779 

AV-84 

19*396 

373.0 

2.7 

2.59 

3.04 

1.9 

.014 

8.30 

324 

F-4J 

113#070 

68.3 

14.6 

3.46 

7.22 

2^1 

.106 

6.63 

103 

F-8J 

18.317 

86.8 

11.3 

4.04 

8.74 

2.2 

.101 

6.80 

110 

F  — 144 

31.286 

p-3: 

123.860 

713.1 

1.4 

2.11 

4.06 

1.9 

.006 

12.30 

912 

S— 34 

60*332 

680.4 

1.3 

2.42 

3.98 

1.6 

.006 

863 

INTERNED IATE  LEVEL 

4-4H 

33*371 

613.3 

1.6 

3.07 

5.93 

1.2 

.010 

A-6fc 

87.364 

4-7E 

139.611 

17,734.6 

0.1 

3.27 

6.00 

1.1 

.000 

AV-84 

19*396 

19*  396.0 

0.1 

3.20 

6.30 

2.0 

.000 

F  — 4  J 

113*070 

728.3 

1.4 

10.39 

17.34 

1.7 

.024 

F-8J 

18*317 

234.4 

3.9 

28.73 

43.73 

1.3 

,172 

F  — 144 

31*286 

P-SC 

123*860 

31,463.0 

0.0 

33.03 

38.80 

1.1 

.001 

$-34 

60.332 
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FIQURE  6.27  SELECTED  ORAPHICAL  ORTA  -  AILERON 


.11  Aileron  (:.te  preceding  Table  and  Figure  6.27) 


'1 


TAIL E  6.21  HAXNTENANCE  OATA  -  RUOOER 


WORK  UNIT  COOES 


A-4 

1A7U 

A-6 

N/A 

A- 7 

1AA10 

AV-I 

14210 

F-A 

1AA10 

F-l 

14312 

F-l* 

1A311 

F-3 

N/A 

S-3 

K/A 

ORGANIZATIONAL  LEVEL 

A/C 

fliont 

HOURS 

HFHIHA 

HA/FH 

X10-3 

HTTR 

HNH/HA 

NEN/HA 

HHH/FH 

R+R 

OAl 

HTIF 

A-4N 

35/371 

2/223.2 

O.A 

0.93 

1.21 

1,3 

.001 

3/  23  A 

A-6E 

17,364 

A-76 

139,611 

3A3.3 

2.9 

3.31 

7.00 

2.0 

.020 

9.39 

A23 

AV-SA 

19/346 

103.2 

9.7 

2.61 

A. 02 

1.9 

.039 

2.39 

23* 

F-4J 

115/070 

17A.3 

3.7 

I.9A 

1.37 

2.2 

•  0A9 

13.33 

219 

F-IJ 

11/317 

A36.1 

2.3 

3.29 

7.10 

2.2 

.016 

412 

F-14A 

51/216 

All. I 

2.1 

3.07 

10.91 

2.2 

.023 

7.00 

900 

F-3C 

123/160 

J-3A 

60/332 

interheoxate  level 

A— AH 

33,371 

33/371.0 

0.0 

0.30 

0.30 

1.0 

.000 

A-6E 

•7/36A 

A— 76 

139/611 

10/6AQ.7 

0.1 

12.66 

21.76 

1.7 

.002 

AV-IA 

19/396 

2/135.1 

0.3 

3.A7 

3.69 

1.1 

.002 

F-4J 

115/070 

2/557.1 

O.A 

3.A9 

A.2A 

1.2 

.002 

F-l  J 

11/317 

F-1AA 

31/216 

25/6A3.0 

0.0 

13.30 

27.00 

2.0 

.001 

F-3C 

123,160 

S-SA 

60/352 
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FKHJRE  6-28  SELECTEO  ORRPHICRL  QRTR  -  RUDOER 
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Reduce  the  quantity  of  fasteners  requiring  removal  to  gain  access.  This  reduction  can  be  affected  by 
utilizing  one  or  more  of  the  following  techniques:  use  hinged  doors  with  quick  release  latches,  use  quick 
release  fasteners  instead  of  screws  or  break  large  surface  panels  into  several  smaller  ones  wt.^ch  are  held 
in  place  with  quick  release  fasteners. 


TABLE  6.29  MAINTENANCE  OATA  -  SPOILER  ASSEMBLY 


WORK  UNIT  COOES 


A— 4 

1 AA 11 

A-6 

N/A 

A-7 

14311 

AV-8 

N/A 

F-4 

142A0 

f-( 

N/A 

E-1A 

14211 

P-3 

N/A 

S-3 

N/A 

ORGANIZATIONAL  LEVEL 

A/C 

FLIGHT 

HOURS 

NEHBNA 

MA/FH 

XI 0—3 

MTTR 

NMH/NA 

MEN/MA 

HHH/FH 

R*R 

0  A  I 
MTBF 

A— AN 

35*571 

1*  9A6 .6 

0.6 

2.93 

5.57 

1.9 

.004 

6.38 

4*446 

A-66 

87*  56A 

A-76 

199*611 

1*612.2 

0.6 

2.61 

9.23 

1.9 

.003 

5.63 

3*329 

AV-8A 

19*396 

* 

E-4J 

119*070 

3A9.8 

2.9 

2.39 

4.52 

1.9 

.013 

5.74 

921 

E-8J 

16*317 

E-14A 

91*286 

1*114.9 

0.9 

4. IB 

9.38 

2.2 

.006 

2*564 

P-3C 

129*860 

S-3A 

60*592 

INTERMEDIATE  LEVEL 

A-AM 

35,571 

8*892.8 

0.1 

1.10 

1.10 

1.0 

.000 

A-6E 

87*  96A 

A-7E 

199*611 

5*903.8 

0.2 

13. 78 

17.62 

1.3 

.003 

AV-9A 

19*396 

E-4J 

115*070 

4*109,6 

0.2 

1.99 

2.35 

1.2 

.001 

E-8J 

18*317 

E-1AA 

91*286 

25*  6A3.0 

0.0 

3.00 

5.50 

1.8 

.000 

P-3C  125*860 
S-3A  60*592 
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FIGURE  6.29  SELECTED  GRAPHICAL  ORTA  -  SPOILER  ASSEMBLY 


Assembly  (See  preceding  Table  and  Figure  6.29) 
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TABLE  6.10  MAINTENANCE  DATA  -  PILOT 'S  STICK  ASSEMBLY 


WORK  UNIT  COOES 


A-A 

N/A 

A— 6 

16211 

A- 7 

1A111 

A  V-8 

16611 

F-A 

16111 

M 

1A1U 

F-1A 

9771A 

P-3 

N/A 

S-3 

9736A 

ORGANIZATIONAL  LEVEL 

A/C 

FLIGHT 

HOOKS 

MFH8NA 

NA/FH 

<10-3 

NTTR 

MHH/MA 

HEN/HA 

HHH/FH 

«♦» 

061 

MTBF 

A— AN 

39*971 

A-6E 

87#  96A 

393.1 

2.8 

2. AO 

A. 06 

i.T 

.012 

6.79 

730 

A-7E 

199*611 

296.3 

3.6 

1.28 

1.98 

1.6 

.007 

1.91 

706 

AV-8A 

19*396 

8  A3. 3 

1.2 

2.06 

3.17 

1.9 

.006 

6.79 

3*879 

F-6J 

119*070 

All  .0 

2.6 

1.91 

2.66 

1.8 

.006 

2.99 

1*939 

F-8J 

18*317 

229.0 

A. A 

1.A7 

9.31 

3.6 

.023 

7.90 

1*221 

F-16A 

91*286 

91*286.0 

0.0 

0.90 

0.90 

1.0 

.000 

5.78 

91*286 

P-3C 

129*860 

S-3A 

60*992 

990.9 

1.8 

2.61 

6.02 

1.9 

.007 

9.29 

2*329 

INTERMEOi ATE  LEVEL 

A-AN 

39*971 

A-6E 

87*  56A 

1*791.3 

0.6 

2.93 

9.66 

1.9 

.003 

A-7E 

199*611 

862.8 

1.2 

3.63 

3.92 

1.1 

.009 

AV-8A 

19*396 

1.A92.0 

0.7 

1.99 

2.19 

1.6 

.001 

F-AJ 

119*070 

2*301. A 

O.A 

3.27 

6.39 

1.3 

.002 

F-8J 

18*317 

3*663. A 

0.3 

6.00 

A. AO 

1.1 

.001 

F-IAA 

91*286 

P-3C 

129*860 

S-3A 

60*992 

2*162.6 

0.9 

2.02 

2.27 

1.1 

.001 

<i!>7 


FIGURE  6.30  SELECTED  GRAPHICAL  DATA  -  PILOT'S  STICK  ASSEMBLY 
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TABLE  6.11  MAINTENANCE  OATA  -  ARRROACH  ROWER  COHRUTER 


WORK  UNIT  COOES 


A-A 

N/A 

A-6 

N/A 

A- 7 

29C26 

A  V— 6 

N/A 

F-A 

29C1N 

R-8 

29C73 

F-1A 

29C31 

R-3 

N/A 

5-3 

N/A 

ORGANIZATIONAL  LEVEL 

A/C 

FLIGHT 

HOURS 

NFHRNA 

NA/RH 

X10-3 

NTTR 

NNH/NA 

MEN/MA 

HHH/FH 

R*R 

0*1 

HTBF 

A-AM 

33,371 

A-6E 

87, 36A 

A-7E 

139,611 

173. A 

3.7 

1.33 

2.67 

2.0 

.013 

2.16 

228 

AV-8A 

19,396 

R-AJ 

113,070 

3A7.6 

2.9 

2.92 

6.32 

2.2 

.018 

A.  73 

A66 

R-8  J 

18,317 

28.7 

3A.9 

l .  A3 

2.66 

1.9 

.093 

2.17 

33 

R-1AA 

31,286 

72.3 

13.8 

1.39 

3.A8 

2.2 

•  0A8 

2.30 

187 

R-3C 

123,860 

J-3A 

60,332 

INTERMEDIATE  LEVEL, 

A-AN 

33,371 

' 

A— 6E 

87, 36A 

A-7E 

139,611 

763.7 

1.3 

3.91 

6.90 

1.2 

.009 

AV-SA 

19,396 

F-AJ 

113,070 

1,027. A 

1.0 

A. 66 

6.20 

1.3 

.006 

F-8J 

18,317 

72. A 

13.8 

3.83 

A. 79 

1.2 

.066 

F-1AA 

31,286 

126.9 

7.9 

A. 78 

6.99 

1.3 

.035 

R-3C  123,860 
S-3A  60,332 
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.its.  i 


equipment  vice  bolts. 


table  6.32  maintenance  oata  -  throttle  quadrant 


WORK  UNIT  COOES 


A -A 

29319 

A- 6 

29313 

A-7 

29311 

av-8 

29117 

F-A 

29313 

F-e 

29310 

F— 1 A 

29322 

P-3 

N/A 

S-3 

N/A 

ORGANIZATIONAL  LEVEL 

A/C 

FLIGHT 

HOURS 

HFHBM A 

HA/FH 

X10-3 

NTTR 

HMH/HA 

HEN/HA 

NNH/FH 

R*R 

0  A  I 
MTBF 

A— AN 

39*971 

1,317. A 

0.8 

2.63 

9.16 

1.8 

•  00A 

2,  736 

A-6E 

67*  36A 

278.0 

3.6 

A. 61 

8.39 

1.8 

.030 

6.62 

38A 

Ul 

r- 

1 

■< 

199*611 

993.3 

1.7 

1 .  A3 

2.99 

1.8 

.  00  A 

13.29 

1*308 

AV-8A 

19*396 

2,770.9 

0.  A 

9.21 

9.71 

1.9 

.  00  A 

3*879 

F-AJ 

119*070 

192.1 

9.2 

3.21 

7.0A 

2.2 

.037 

9.03 

398 

F-8J 

18*317 

109.3 

9.3 

1.78 

3.90 

2.0 

.033 

169 

F-1AA 

91*286 

172.1 

9.8 

9.08 

10.29 

2.0 

.060 

10.09 

399 

P-3C 

129*860 

S-3A 

60*992 

INTERNED  I ATE  LEVEL 

A-AN 

39*371 

39,371.0 

0.0 

1.50 

2.90 

1.7 

.000 

A-6E 

87*  96A 

’A2.1 

1.3 

3.60 

9.19 

1 .  A 

.007 

► 

1 

m 

199*611 

93,203.7 

0.0 

3. A3 

7.10 

2.1 

.000 

AV-8A 

19*396 

F-AJ 

119*070 

332.7 

1.9 

1.11 

1.92 

1  •  A 

.003 

F— 8  J 

18,317 

19,317.0 

0.1 

A. 00 

o 

o 

• 

* 

1.0 

.000 

F-1AA 

91*286 

1, A2A • 6 

0.7 

6.78 

8.80 

1.3 

.006 

P-3C 

129*860 

S-3A 

60*332 
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Avoid  removal  or  displacement  of  adjacent  control  boxes  or  panels.  Disruption  of  these  systems 
requires  subsequent  checkouts,  generally  time  consuming. 
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Tme  6.33  MAINTENANCE  OATA  -  CABIN  TEMP  CONTROL 


WORK  UNIT  COOES 


A -A 

A 1 126 

A-6 

N/A 

A- 7 

A113A 

AV-8 

A1126 

F-A 

Aim 

F-0 

N/A 

F-1A 

A1192 

P-3 

A 11 96 

S-3 

A113F 

ORGANIZATIONAL  LEVEL 

A/C 

FLIGHT 

HOURS 

MFHBHA 

HA/PH 

710-3 

MTTR 

MMH/NA 

MEN/MA 

MMH/FH 

R*R 

0«I 

HT9F 

A-AH 

39#  571 

1,226.6 

0.8 

3.63 

9.93 

1.9 

.009 

1A  .19 

A  ,  A  A6 

A-6E 

87#  36A 

A-7E 

159,611 

362.8 

2.8 

2. 28 

3.A9 

1.9 

.010 

3.12 

1,017 

AV-8A 

19,396 

3A6.A 

2.9 

2.1A 

3.A2 

1.6 

.010 

2.09 

776 

F-AJ 

119,070 

1,399.0 

0.6 

1.06 

1.57 

1.9 

.001 

3.05 

8,219 

F-8J 

18,317 

F-lAA 

91,286 

976.2 

1.7 

2.06 

A. 29 

2.1 

.007 

9.7A 

1,899 

P-3C 

129,860 

1,097.6 

0.9 

1.06 

1.93 

1  •  A 

.001 

1.92 

2,997 

S-3A 

60,992 

A69.A 

2.1 

1.95 

2. AO 

1.6 

.009 

3.03 

1,993 

INTERMEDIATE  LEVEL 

A-AM 

39,971 

11,897.0 

0.1 

0.67 

1.33 

2.0 

.000 

A-6E 

87, 56A 

A-7E 

159,611 

877.0 

1.1 

A. 95 

9.26 

1.1 

.006 

AV-8A 

19,396 

881.6 

1.1 

0.99 

0.99 

1.0 

.001 

F-AJ 

119,070 

9,230.9 

0.2 

3.69 

5. 78 

1.6 

.001 

F-8J 

18,317 

F-lAA 

91,286 

1 , 5 5A,  1 

0.6 

9.92 

7.81 

l.A 

.009 

P-3C 

129,060 

2,927.0 

0.3 

0 . 5  A 

0.68 

1.3 

.000 

S-3A 

60,952 

A, 697.0 

0.2 

1.00 

1.23 

1.1 

.000 
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T  A9L  E  6.34  MAINTENANCE  OATA  -  GENERATOR  CONTROL  /  SUPERVISORY  PANELS 


WORK  UNIT  COOES 


A-4 

N/A 

A— 6 

42121 

A— 7 

42216 

AV-8 

N/A 

F— 4 

42127 

F-8 

4222C 

F-14 

42124 

P-3 

42113 

S-3 

42114 

ORGANIZATIONAL  LEVEL 

A/C 

FLIGHT 

HOURS 

MFHBMA 

MA/FH 

*10-3 

NT  TB 

MNH/NA 

men/ma 

NHH/FH 

R*R 

0*1 

NTBF 

A-4N 

35,571 

1 

o 

m 

87,564 

86.6 

11.5 

1.51 

2.50 

1.7 

.029 

2.20 

280 

A-7E 

159,611 

191.8 

5.2 

1.78 

3.18 

1.8 

.017 

2.19 

410 

AV-8A 

19,396 

F-4J 

115,070 

920.6 

1.1 

2.81. 

7.12 

2.4 

.008 

3.93 

1,314 

F-8J 

16,317 

389.7 

2.6 

5.39 

11.02 

2,0 

.028 

7.22 

1,077 

F-I4A 

51,286 

1,554.1 

0.6 

1.32 

2.92 

2.2 

.002 

1.60 

4,662 

P-3C 

125,660 

285.4 

3.5 

1.39 

2.05 

1.3 

.007 

1.73 

688 

S-3A 

60,552 

107.0 

9.3 

1,62 

2.57 

1.6 

.024 

3.73 

232 

INTERMEDIATE  LEVEL 

A-4M 

35.571 

A-6E 

87,564 

246.7 

4.1 

3.42 

4.39 

1.3 

.018 

A-7E 

159,611 

347.0 

2.9 

4.07 

5.59 

1.4 

.016 

A  V-8  A 

19,396 

F-4J 

115, 07C 

1,475.3 

0.7 

4.38 

6J6 

• 

* 

o 

1.2 

.004 

F— 8 

18,317 

964.1 

1.0 

9.74 

11.39 

1.2 

.012 

F-14A 

51,286 

25,643.0 

0.0 

2.50 

3.00 

1.2 

.000 

P-3C 

125,860 

524.4 

1.9 

6.02 

7.55 

1.3 

.014 

S-3A 

60,552 

350.0 

2.9 

3.61 

6.14 

1.7 

.018 
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.34  SELECTED  GRRPH JCAL  ORTA  -  GENERATOR  CONTROL/SUPERV I  SORT  PANELS 


TABLE  6.35  NAINTENANCE  DATA  -  INTERNAL 


LIGHT  CONTROL  PANEL 


WORK  UNIT  COOES 


A-4 

44231 

A-6 

44222 

A-7  44231  RV-8 

44121 

F-4 

44112 

44121 

F-a 

N/A 

F-14 

44X11  P-3 

N/A 

S-3 

N/A 

ORGANIZATIONAL  level 

A/C 

FLIGHT 

HOURS 

HFH8MA 

NA/FH 

X10-3 

HTTR  HNH/HA  HEN/HA  NNM/FH 

R  +  R 

041 

NTBF 

A-4N 

33,371 

144.0 

6.9 

1.42 

2.38 

1.7  .017 

1.33 

282 

A-6E 

87*  364 

1*412.3 

0.7 

1.01 

1.37 

1.4  .001 

1.32 

2*189 

A-7E 

139*611 

1*023.1 

1.0 

2.00 

3.32 

1.7  .003 

4.44 

2*374 

AV-8A 

19*396 

773.8 

1.3 

1.64 

2.26 

1.4  .003 

2*771 

F-4J 

115*070 

114.4 

8.7 

1.22 

1.91 

1.6  .017 

1.00 

163 

F-8J 

18*317 

F-14A 

31*286 

246.6 

4.1 

2.27 

5.48 

2.4  .022 

3.27 

327 

P-3C 

125,860 

5-3A 

60*532 

INTERHEDUTE  level 

A-4N 

33.571 

320.5 

3.1 

3.43 

4.73 

1.4  .013 

A-6E 

87.364 

7*297.0 

0.1 

3.96 

4.34 

1.1  .001 

A-7E 

159,611 

4,836.7 

0.2 

4.80 

4.92 

1.0  .001 

AV-8A 

19,396 

F-4J 

115*070 

16*438.6 

0.1 

2.64 

3.21 

1.2  .000 

F-8J 

18*317 

F-14A 

31*286 

309.0 

3.2 

3.58 

3.89 

1.6  r.  0 1 9 

P-3C 

125*860 

S-3A 

60*552 
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TA8I.I  8. 16  MAINTENANCE  OATA  -  RING  T I R  /  FOR  NAT  ION  LIGHTS 


HQRK  UNIT  COOES 


A-A 

A A  1 1 1  A-6 

AA11S 

A-7 

N/A 

AV-8 

N/A 

F-A 

AA232 

f-l 

N/A 

F-14 

AA113 

P-3 

AA127 

S-3 

AA 121 

ORGANIZATIONAL  LEVEL 

A/C 

flight 

HOURS 

NFH8NA 

NA/FH 

X 10-3 

MTTR 

NNH/RA 

hen/ha 

MHH/PH 

R4R 

0*1 

NTBF 

A-4N 

33.371 

238.7 

A. 2 

1.07 

1.7A 

1.6 

.007 

1.82 

236 

A-6E 

87.36A 

IAS. 9 

6.9 

1.36 

2.33 

1.3 

.016 

1.00 

206 

A-7E 

1 39. 611 

AV-8A 

19.396 

F-AJ 

113.070 

119.6 

8. A 

1.37 

2.69 

1.7 

.022 

2.99 

133 

F-8J 

18.317 

e-iaa 

31.286 

137.1 

7.3 

1.38 

3.03 

1.9 

.022 

3.66 

19A 

P-3C 

123.860 

620.0 

1.6 

0.97 

1.23 

1.3 

.002 

0.73 

673 

S-3A 

60.332 

10A.9 

9.3 

1.68 

2.80 

1.7 

.027 

A. 02 

lAi 

INTERMEDIATE 

LEVEL 

A-AN 

33,371 

33.  371.0 

0.0 

0.00 

0.00 

A-6E 

87.36A 

21, 891.0 

0.0 

2.  A3 

2. A3 

1.0 

.000 

A-7E 

139,611 

A  V-8A 

19,396 

F-44 

113.070 

19,178.3 

0.1 

3  .  A  2 

A. 17 

1,2 

.000 

F-8J 

18,317 

F-14A 

31,286 

3,619.1 

0.3 

A. 60 

*1.67 

1.2 

.002 

P-3C 

123,860 

62,930.0 

0.0 

2.23 

3.00 

1.3 

.000 

S-3A 

60,332 

1,892.3 

0.3 

2.83 

A. 11 

1.3 

.002 
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FIGURE  6.36  SELECTEO  GRAPHICAL  DATA  -  MING  T IP/FORHAT ION  LIGHTS 


6.y.*<  Wing  Tip/Formation  Lights  (See  preceding  Table  and  Figure  6.36) 
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TA8LE  6.3?  MAINTENANCE  OATA  -  AN T I -COLL l S ION  LIGHTS 


WO*  K  UNIT  CODES 


A —A 

6*119 

A-6 

N/A 

N/A 

AV-8 

*6212 

F-A 

*622* 

F-8 

N/A 

F-1A 

AA1A0 

f>-3 

**126 

S-3 

AA191 

ORGANIZATIONAL  level 

A/C 

FLIGHT 

HOURS 

NFHINA 

MA/FH 

X10-S 

HTTR 

MNH/NA 

NIN/MA 

HMH/FM 

«♦* 

0*1 

HTBF 

A-AH 

39*971 

120.6 

8.3 

0.68 

1.A6 

1.9 

.012 

1.08 

1*6 

A-6E 

8T.96* 

A-7E 

196*611 

AV-8A 

16*366 

62.  A 

16.0 

1.33 

2.A7 

1.9 

.060 

1.28 

10* 

F-AJ 

119*070 

326.6 

3*1 

1.37 

2.19 

1.6 

.007 

0.63 

*29 

F-8J 

18*317 

F-1AA 

91*286 

22.  A 

A*. 6 

1.97 

3.17 

2.0 

.1*1 

1.66 

28 

F-3C 

129*860 

126.8 

7.7 

1.00 

1.30 

1.3 

.010 

1.26 

19* 

S-IA 

60*992 

69.3 

19.3 

1.31 

2.06 

1.6 

.032 

1.72 

91 

INTERMEDIATE  LEVEL 

A-AN 

39*971 

16*. 7 

6.1 

3.31 

A. 21 

1.3 

.026 

A-6E 

87.96A 

A-TE 

196,611 

AV-8A 

16.366 

13*. 7 

7. A 

3.79 

A.7A 

1.3 

.039 

F-AJ 

119*070  119 

*070.0 

0.0 

1.00 

2.00 

2.0 

.000 

F-8  J 

18*317 

F-1AA 

91*286 

667.7 

1.0 

9.69 

7.68 

1.3 

.008 

F-3C 

129,860 

801.7 

1.2 

2-62 

3.29 

1.3 

.00* 

S-3A 

60*992 

20*. 6 

A. 6 

3. A3 

A. 29 

1.2 

.021 

8-119 


SELECTEO  GRAPHICAL  ORTA  -  ANTI-COLLISION  LIGHTS 
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TABLE  ft. SB  MAINTENANCE  DATA  -  TAIL  POSITION  LIGHTS 


WORK  UNIT  COOES 


A-4 

' AA11J 

A-fc 

N/A 

A- 7 

AA119 

A  V-8 

AA211 

F-A 

AA223 

F-8 

N/A 

F-1A 

AA  111 

P-3 

AA12A 

S-3 

AA13Z 

ORGANIZATIONAL  LEVEL 

FLIGHT 

MA/FH 

0  A  I 

A/C 

HOURS 

MFHBMA 

X10-3 

HTTP 

MMH/MA 

MEN/MA 

HNH/FH 

PAR 

MTBP 

A-AM 

33*971 

231.0 

A. 3 

1  *  6  A 

2.76 

1.7 

.012 

1.A9 

294 

A-ftE 

8  7#  36 A 

A-7E 

139*611 

311.7 

3.2 

1.13 

1.9A 

1.7 

.096 

2.00 

3  AO 

AV-8A 

19*396 

167.2 

6.0 

0.B6 

1.08 

l.S 

.006 

188 

P-AJ 

113,070 

280.7 

3.6 

2.03 

3.90 

1.7 

.012 

347 

P-BJ 

IB,  317 

P-1AA 

31,2B6 

96. A 

10. A 

1.92 

A. 02 

2.1 

.  0  A2 

Z.A2 

123 

P-3C 

123,860 

A87.8 

2.0 

1.16 

1.63 

1 .  A 

.003 

3.00 

916 

S-3A 

60*992 

1,187.3 

0.8 

1.80 

2.97 

1.7 

.003 

1,442 

INTERMEDIATE  LEVEL 

A-AN 

33,371 

7.11A.Z 

0.1 

0.80 

1.00 

1.3 

.000 

A-6E 

87.56A 

t 

m 

139,611 

79,803.3 

0.0 

1.73 

2.73 

1.6 

.000 

AV-8A 

19,396 

P-AJ 

113,070 

38,396.7 

0.0 

3.67 

A. 17 

1.1 

.000 

F-BJ 

13,317 

F-1AA 

31,286 

2, AA2.2 

0 ,  A 

1.19 

1.86 

1.6 

.001 

P-3C 

123,860 

S-3A 

60,392 

30,276.0 

0.0 

1.90 

3.30 

2.3 

.000 
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SELECTED  GRAPHICAL  DATA  -  TAIL  POSITION  LIGHTS 


6.9.6  Tail  Position  Lights  (See  preceding  Table  and  Figure  6.38) 
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TABLE  **19  MAINTENANCE  DATA  -  RESERVOIR  ( AC  OR  FIT  CONTROL. ) 


U0«K  UNIT  CODES 


A-A 

M/A 

A-6 

N/A  A 

-7 

A9213 

AV-8 

45112 

F-A 

A912A 

f-i 

A9112 

F-1A 

A9112  P 

-3 

69121 

$-1 

A921A 

ORGANIZATIONAL  LEVEL 

A/C 

FLIGHT 

HOURS 

MFHBHA 

MA/FH 

X10-3 

MTTR 

KfiH/HA 

MEN/MA 

MMH/FH 

R  ♦# 

0*1 

htbf 

A—AM 

39*971 

A-6E 

07*96A 

A— 7E 

199*611 

796.9 

1.3 

3.01 

9.77 

1.9 

.008 

9.9A 

2*  QA6 

AV-BA 

19*396 

2* A2A*9 

0.  A 

0.98 

1.73 

1.8 

.001 

3*233 

F-4J 

119*070 

1*162.3 

0.9 

A. 99 

9.13 

2.0 

.008 

10.92 

1*827 

F-BJ 

18*317 

A99.1 

2.0 

2.09 

3.92 

1.9 

.008 

11.00 

833 

F-1AA 

91*286 

A62.0 

2.2 

A. 92 

11.08 

2.9 

.02A 

6.6A 

1*0A7 

P-3C 

129*860 

A61.0 

2.2 

1.98 

3.99 

2.3 

.008 

2.00 

626 

S-3A 

60*992 

908.8 

2.0 

2.67 

9.10 

1.9 

.010 

6.76 

1*062 

intermediate 

LEVEL 

A— AM 

39,971 

A— 66 

87, 96A 

A-7E 

199*611 

a, 836. 7 

0.2  \ 

A. 39 

9.73 

1.3 

.001 

AV-BA 

19,396 

F-AJ 

119*070 

7*191.9 

0.1 

6.99 

6.99 

1.0 

.001 

F-BJ 

18,317 

6*109.7 

0.2 

7.17 

7.80 

1.1 

.001 

F-1AA 

91*286 

1*192.7 

0.8 

9.  A 1 

19. A9 

1.6 

.013 

P-3C 

129*860 

61*993.3 

0.0 

1.33 

2.00 

1.5 

.000 

S  — 3  A 

60*992 

3*  78A  .  9 

0.3 

A. 69 

6.47 

1  .  A 

.002 
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SELECTED  GRAPHICAL  DATA  -  RESERVOIR! PC  OR  FLT  CONTROL  5 
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f*#i.e  6.90  maintenance  data  -  nemo  oxygen  converter 


WORK  UNIT  COOES 


A-A 

♦mi 

A  -  6 

*7111 

A-7 

97111 

AV-8 

97 1 11 

F— A 

97111 

F-8 

97115 

F-IA 

97111 

P-3 

N/A 

S-3 

97111 

ORGANIZATIONAL  LEVEL 

A/C 

FLIGHT 

Haim 

MFH6KA 

MA/FH 

X10-3 

MTTR 

MMH/MA 

men/ma 

MMH/FH 

R  +  R 

Qa  I 
HTBf 

A-AM 

35*371 

183. A 

3.3 

0.96 

1.66 

1.7 

.009 

0.79 

296 

A-6E 

87*  56A 

9A.3 

10.6 

1.12 

1.61 

1 .  A 

.017 

1.17 

1AA 

A-7E 

159*611 

233.6 

3.9 

0.97 

1 . 1 A 

1.2 

.009 

1.06 

313 

AV-8A 

19*396 

312.8 

3.2 

1.17 

1.A7 

1.2 

.003 

1.03 

373 

F-AJ 

113,070 

1  A3. 3 

6.9 

0.93 

1.29 

l.A 

.009 

0.92 

128 

F-8J 

18*317 

390.9 

1.7 

2.63 

9.23 

1.6 

.007 

10.30 

833 

F-1AA 

51*286 

138.8 

6.3 

0.91 

1.18 

1.3 

.007 

1.02 

208 

P-3C 

125*860 

S-3A 

60,332 

202.3 

9,9 

0.9A 

1.21 

1.3 

.006 

1.02 

378 

INTERMEDIATE 

level 

A-AH 

33,571 

23A.0 

9.3 

7.36 

8.72 

1.2 

.037 

A-6E 

87*  36 A 

1A8.2 

6.7 

3.13 

3.83 

1.2 

.026 

A-7E 

139,611 

339,6 

3.0 

A.  63 

9.92 

1.1 

.013 

AV-8A 

19,396 

A  3 1 ,  1 

2.2 

1A.  A6 

19. 89 

1.0 

.033 

F-AJ 

113.070 

131.8 

6.6 

A.  76 

3.39 

1.1 

.033 

F-8J 

18,317 

3*66  3.  A 

0.3 

1.80 

1.90 

1.1 

.001 

f-iaa 

51,286 

21 A  ,  6 

9.7 

3.91 

3.33 

1.0 

.016 

P-JC 

123*  8oO 

S-3A 

60*332 

376.1 

2.7 

9.11 

9.32 

1.1 

.012 
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FIGURE  6.40  SELECTED  GRAPHICAL  DATA  -  LIQUIO  OXYGEN  CONVERTER 


Liquid  Oxygen  Lonverler  (See  preceding  Tabie  and  figure  t.MO) 
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hecorsmendatiQna: 


TABLE  ft.*!  MAINTENANCE  OATA  -  H61A1  GUN 


WORK  UNIT  CGDES 


A-A 

N/A 

A-6  N/A  A-7 

75510 

A  V— 8 

N/A  F-A 

N/A 

P-8 

N/A 

F- 1 A  75611  P-3 

N/A 

S-3 

N/A 

ORGANIZATIONAL  LEVEL 

A/C 

FLIGHT 

HOURS 

NA/fH 

NFH8HA  X 10-3  HTTR 

MMH/MA 

MEN/MA 

MMH/FH  R*R 

0*1 

NTBF 

A-AH 

35.571 

A-ftE 

87.56A 

a-te 

159.611 

135.3  7. A  1.97 

3.98 

2.0 

.029  2.92 

301 

A  V— 8  A 

19,396 

F-AJ 

115,070 

F-8  J 

18,317 

P-1AA 

51,286 

2AA.2  A . 1  2.A7 

7.6A 

3.1 

.031  5.68 

518 

P-3C 

125,860 

S-3A 

60,552 

intermediate  LEVEL 

A-AM 

35,571 

A— 6  E 

87.56A 

A-7E 

159,611 

691.0  1 • A  A. 26 

5.57 

1.3 

.008 

AV-8A 

19,396 

F-AJ 

115,070 

F-8  J 

18,317 

F-1AA 

51,286 

1,768.5  0.6  7.90 

12.79 

1.6 

.007 

P-3C 

125,860 

S-3A 

60,552 
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FIGURE  S - 4 1  SELECTEO  GRAPHICAL  OATA  -  H61AI  GUN 
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table  6. *2  maintenance  oata  -  anno  drum 


WORK  UNIT  COOES 


A— * 

N/A 

A- 6  N/A  A-7 

75531 

A V-8  N/A 

F-e 

N/A 

F-1A  75631  P-3 

N/A 

S-3  N/A 

ORGANIZATIONAL 

LEVEL 

A/C 

FL  IGH7 
HOURS 

HA/PH 

MFHBHA  X 10- 3  NTTR  HNH/NA 

HEN/HA  NHM/PH 

A  — A  M 

35.571 

A-6E 

87.56A 

A-7E 

159.611 

36A.A  2.7 

2 . 7A  6.57 

2.  A 

.018 

A  V  -  8  A 

19.396 

F-AJ 

115.070 

F-8J 

IB, 317 

F  —  1  A» 

51.286 

827.2  1.2 

5.81  15.65 

2.7 

.019 

P-3C 

125.860 

S-3A 

60.552 

interned iate 

LEVEL 

A-AM 

35,571 

A-86 

87, 56 A 

A-7E 

159,611 

A  76 . 5  2.1 

3.1A  A. 09 

1.3 

.009 

A  V-8  A 

19,396 

F-A  J 

115,070 

F-8  J 

18.317 

F  —  1 A  A 

51,286 

1.55A.1  0.6 

2.96  A. 62 

1.6 

.003 

B-3C 

125,860 

S-  3  A 

60,552 

N/A 


Q*I 

HTBF 


536 


1.603 
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FIGURE  6.42  SEtECTEO  GRAPHICAL  DATA  -  AMHO  ORUH 


r  (Ammo)  Drum  (See  preceding  Tatle  and  Figure  6.1(2) 
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Tmi  6.43  MAINTENANCE  DATA  -  AUXILIARY  ROWER  PLANT 

WCtK  UNIT  COOES 


A -4 

N/A 

A-6  N/A 

A- 7 

N/A 

A  V— 8 

N/A  8-4 

N/A 

8-8 

N/A 

8-14  N/A 

8-3 

24210 

S-3 

24100 

0R6ANIZATIQNAL 

LEVEL 

A/C 

8LI6HT 

HOURS 

NA/8H 
M8M8MA  X10-3 

MTTA 

MNH/NA 

NEN/NA 

MMH/FH  R*R 

0*1 

NTB8 

A-4N  39*971 
A-6E  87*964 
A-76  194*611 

AV-8A  14*346 
8-4J  119*070 

8-8J  18*317 

8-14A  91*286 

>-3C  129,860 

S*3A  60*992  29.3  34.9  1.73  3.69  2.1  .144  2.01 

INTERMEDIATE  LEVEL 

A-4M  39,971 
A-6E  87,964 
A-7E  199,611 
A V-6 A  19,396 
8-4J  119*070 

F-8J  18,317 
*=-14A  91,286 

R-3C  129*860 

S-3A  60*992  109.9  9.4  2.40  4.28  1.8  .040 


6-137 


SELECTED  GRAPHICAL  DATA  -  AUXILIARY  POWER  PLANT 
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TABLE  6.44  MAINTENANCE  OATA  -  EXHAUST  GAS  TEMPERATURE  INDICATORS 


WORK  UNIT  COOES 


A-4 

51214 

A-6 

51412 

A- 7 

5111F 

AV-8 

51221 

F— 4 

N/A 

F-8 

51541 

F— 14 

51371 

P-3 

N/A 

5-3 

N/A 

ORGANIZATIONAL  LEVEL 

A/C 

FLIGHT 

HOURS 

HFH8NA 

MA/FH 

X  10-3 

MTTR 

NHH/HA 

hen/ma 

MMH/FH 

R*R 

0*1 

NTBF 

A-4  M 

35,571 

346.6 

1.2 

2.73 

6.18 

2.3 

.007 

6.40 

1/872 

A-6E 

37,564 

147.4 

6.8 

1.48 

2.30 

1.6 

.016 

1.71 

360 

► 

« 

m 

156,611 

236.3 

4.2 

1.42 

2.54 

1.8 

.011 

1.70 

576 

A  V  — 8  A 

16,366 

102.1 

6.8 

1.24 

1.61 

1.5 

.016 

1.45 

313 

F— 4  J 

115,070 

F-8J 

18,317 

162.8 

5.2 

1.64 

2.74 

1.7 

.014 

2.06 

523 

F-14A 

51,286 

136.4 

7.3 

1.77 

3.50 

2.0 

.026 

1.77 

471 

P-3C 

125,860 

S-3A 

60,552 

INTERMEDIATE  LEVEL 

A-4N 

35,571 

2,736.2 

0.4 

1.  12 

1.43 

1.3 

.001 

A-6E 

87,564 

346.1 

2.6 

1.73 

1.76 

1.0 

.005 

A-76 

156,611 

582.5 

1.7 

1.70 

1.76 

1.0 

.003 

A  V-  8  A 

16,366 

366.0 

2.7 

0.64 

0.75 

1.2 

.002 

F-4J 

115,070 

F-8J 

18,317 

732.7 

1.4 

0.65 

0.73 

1.1 

.001 

F-14A 

51,286 

312.7 

3.2 

3.27 

5.18 

1.6 

.017 

P-3C  125.860 
S-3A  00.552 
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44  SELECTED  ORRPHICRL  DRTR  -  EXHAUST  GAS  TEMPERATURE  INDICATORS 
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T  ABC  E  6. A! 


MAINTENANCE  OATA  -  FUEL  El. ON  INDICATORS 


WORK  UNIT  COOES 


A-A 

91219 

A-6 

91613 

A-Y 

91118 

AV-8  91313  F 

-6 

91661 

F-« 

N/A 

F-1A 

91361 

P-3 

91331 

$-3  91361 

OR6ANIZAT10NAL 

LEVEL 

A/C 

FlICHT 

HOURS 

NFHBNA 

HA/FH 

X10-J 

nttr  nhm/ha 

HEN/NA  HNH/FH 

RaR 

0  A  I 
HTBF 

A-AH 

39,971 

936.1 

1.1 

1 .  A  3 

2.9A 

2.0  .003 

1.33 

1*  69A 

A-6E 

87,966 

169.9 

6.0 

1.31 

1.87 

1  •  A  .011 

1.92 

621 

A-TE 

199*611 

2.06 

AV-8A 

19*396 

269.7 

3.8 

1.99 

2. A3 

1.6  .009 

2.36 

396 

F-6J 

119,070 

A77.9 

2.1 

1.79 

3.61 

2.0  .008 

1.86 

1*009 

F-BJ 

18*317 

F-1AA 

91*286 

303.9 

3.3 

1.93 

2.99 

1.9  .010 

2.10 

666 

P-3C 

129,860 

A1A.0 

2. A 

1,16 

1.A6 

1.3  . 00 A 

1.21 

699 

S-3  A 

60*992 

126. A 

7.9 

1.29 

1.87 

1.9  .019 

1.69 

99  A 

interneoiate 

LEVEL 

A-AN 

39,971 

1*976.2 

0.9 

1.08 

1.7A 

1.6  .001 

A-6E 

87*  96A 

387.9 

2.6 

1.37 

1.61 

1.0  .OOA 

A-TE 

199*611 

AV-fl  A 

19,396 

881.6 

1.1 

0.98 

1.07 

1.1  .001 

F-AJ 

119*070 

1.717,9 

0.6 

1.2A 

1.36 

1.1  .001 

F-8J 

18*317 

F—  l  A  A 

91*286 

617.9 

1.6 

3.A9 

9.9A 

1.6  .009 

P-3C 

129*860 

798.2 

1.3 

0.A6 

0.92 

1.1  .001 

S-3* 

60*992 

691.1 

1.9 

0.77 

0.89 

l.i  .001 
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10URE  6-45  SELECTEO  GRAPHICAL.  OflTft  -  FUEL  FLOW  INDICATORS 


T*8l£  6.46  MAINTENANCE  OATA  -  FUEL  QUANTITY  INDICATORS 


WORK  UNIT  COOES 


A-4 

31415 

A-6 

51711 

A -7 

511 1 A 

A  V— 6 

51312 

F-4 

51844 

F-a 

51442 

F-14 

51521 

P-3 

51511 

s-s 

51512 

ORGANIZATIONAL  level 

A/C 

FLIGHT 

HOURS 

HFH8MA 

na/fh 

X10-3 

NTTR 

MHH/NA 

NEN/MA 

NMH/FH 

P  ♦» 

OH 

NT6F 

A-4M 

35.571 

317.6 

3.1 

1.73 

3.21 

1.9 

.010 

2.05 

539 

Ui 

•o 

1 

< 

87.364 

99.1 

10.1 

2.28 

3.96 

1.7 

.040 

3.43 

278 

A-7E 

159.611 

68.0 

14.7 

2.62 

5,33 

2.0 

.078 

4.33 

90 

A  V-0A 

19,396 

380.3 

2.6 

1.85 

3.01 

1.6 

.008 

2.76 

746 

P-4J 

115,070 

167.7 

6.0 

5.78 

12.94 

2.2 

.077 

9.78 

312 

F-8J 

18,317 

76.6 

13.0 

2.31 

4.04 

i.e 

.0S3 

2.37 

98 

P-14A 

51,286 

119.8 

8.3 

1.98 

4.48 

2.3 

.037 

1.09 

364 

P-3C 

125,860 

161.6 

6.2 

2.40 

4.60 

1.9 

.028 

2.55 

195 

S-3A 

60,552 

354.1 

1.8 

1.36 

2.27 

1.7 

.006 

2.48 

1,408 

INTERMEDIATE 

LEVEL 

A-4M 

35,571 

912.1 

1.1 

0.65 

0.83 

1.3 

.001 

A-6E 

87,564 

347.5 

2.9 

1.04 

1.09 

1.0 

.003 

A-7E 

159,611 

249.8 

4.0 

3.30 

3.47 

1.1 

.014 

AV-8A 

19,396 

668.8 

1.5 

1.36 

1.87 

1.4 

.003 

F-4J 

115,070 

846.1 

1.2 

1.55 

2.65 

1.8 

.003 

F-8  J 

18,317 

457.9 

2.2 

0.98 

1.04 

1.1 

.002 

P—  i  4  A 

51,286 

316.6 

3.2 

3.47 

4.01 

1.2 

.013 

P-3C 

125,860 

467.9 

2.1 

0.95 

1.07 

1.1 

.002 

S-JA 

60,552 

1,636.5 

0.6 

0.57 

0.65 

1.1 

.000 

6  146 


FIGURE  6 .46  SELECTEO  GRAPHICAL  OATfl  -  FUEL  QUANTITY  INDICATORS 


f-ufcl  Quantity  Indicators  (See  preceding  Table  and  Figure  6.46) 


r 


TABLE  6.47  maintenance  oata  -  airspeed/nach  indicators 


WORK  UNIT  COOES 


A-4 

91116 

4*6 

91111 

A-7 

51153 

A  V— 8 

91112 

F--4 

91113 

F-8 

91131 

F-14 

91131 

P-3 

51115 

S-3 

51112 

organizational  level 

A/C 

FLIGHT 

HOURS 

HFH8HA 

HA/FH 

X10-3 

HTTR 

MMH/MA 

HEN/MA 

MMH/FH 

fc  +  R 

0  A  I 
MTBF 

A  — AN 

39,971 

338. 8 

3.0 

2.09 

4.01 

1.9 

.012 

3.01 

671 

A-66 

87,964 

228.0 

A. 4 

2.44 

4.43 

1.8 

.019 

4.12 

761 

A-7E 

199,611 

294.6 

3.9 

1.56 

2.66 

1.7 

.010 

1.90 

936 

AV-8A 

19,396 

668.8 

1.9 

1.52 

2.05 

1.3 

.003 

2.38 

1,078 

F-4J 

119,070 

108.7 

9.2 

1.96 

2.78 

1.8 

.026 

2.31 

276 

F-8J 

18,317 

131.8 

7.6 

2.64 

9.21 

2.0 

.039 

3.39 

262 

F-1AA 

31,286 

391.9 

2.6 

1.62 

3.44 

2.1 

.009 

2.19 

1,251 

P-3C 

129,860 

364.8 

2.7 

2.10 

3.65 

1.7 

.010 

2.91 

812 

$-3  A 

60,992 

131.1 

7.6 

1.93 

3.27 

1.7 

.025 

2.54 

484 

intermediate 

LEVEL 

A-AN 

39,971 

846.9 

1.2 

1.44 

2.24 

1.6 

.003 

A-6E 

87,964 

951.8 

1.1 

1.62 

1.73 

1.1 

.002 

A-7E 

199,611 

613.9 

1.6 

0.82 

0.86 

1.1 

.001 

AV-8A 

19,396 

1,616.3 

0.6 

1.61 

3.94 

2.5 

.002 

f-aj 

115,070 

363. C 

2.8 

1.28 

1.60 

1.3 

.004 

F-8  J 

18,317 

426.0 

2.3 

1.37 

1.70 

1.2 

.004 

F  —  1 A  A 

51,286 

1,068.5 

0.9 

2.97 

3.47 

1.3 

.003 

P-3C 

129,860 

1,023.3 

1.0 

0.59 

0.66 

1.2 

.031 

S-3A 

60,952 

571.2 

1.8 

0 .84 

1.04 

1.2 

.002 
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SELECTEO  GRAPHICAL  ORTA  -  AIRSPEED/HRCH  INDICATORS 
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table  6. *8  NAINTENANCE  data  -  COUNTER  DRUM  ALTIMETERS 

WORK  UNIT  COOES 


A  “A 

51117 

A— 6 

51118 

A-7 

31152 

AV-8 

51116 

F-4 

51111 

P-0 

51133 

P-1  A 

51111 

P-3 

51117 

5-3 

51113 

ORGANIZATIONAL  LEVEL 

A/C 

PLIGHT 

HOURS 

NPH8NA 

MA/PH 

*10-3 

NTTR 

HMH/H A 

HEN/ HA 

NNH/FH 

R+R 

0  ♦  I 

HT8F 

a-am 

35,571 

195.  A 

5.1 

1.72 

3 . 1 A 

1.8 

.016 

7.92 

387 

A-6E 

8  7, 56 A 

323.1 

3.1 

1.35 

2.22 

1.6 

.007 

2.23 

461 

A-7E 

159,611 

90.5 

11.1 

1.36 

2.26 

1.7 

.025 

1.91 

193 

AV-8A 

19,396 

200.0 

3.0 

KOI 

1.45 

1 .  A 

.007 

2.33 

259 

F-4J 

115,070 

59.2 

16.9 

1.A1 

2.  A3 

1.7 

.041 

1.86 

90 

P-8  J 

18,317 

AS. 6 

21.9 

1.91 

3.26 

1.7 

.072 

3.04 

78 

F-1AA 

31,286 

10A.9 

9.5 

1.41 

2.60 

1.8 

.025 

2.04 

190 

P-3C 

125,860 

265.0 

3.8 

1.64 

2.79 

1.7 

.011 

2.09 

557 

S-3A 

60,552 

1 1 A  .  7 

8.7 

1.82 

3.10 

1.7 

.027 

2. 74 

276 

INTERMEDIATE  LEVEL 

A-AM 

35,571 

711. A 

I .  A 

1.40 

1.84 

1.3 

.003 

A-6E 

87,364 

1,683.9 

0.6 

0.96 

1.13 

1.2 

.001 

A-7E 

159,611 

357.9 

2.8 

1.54 

1.7A 

l.l 

.005 

A  V  — 8  A 

19,396 

1, 1A0.9 

0,9 

0.81 

0.96 

1.2 

.001 

F-AJ 

115,070 

279.3 

3.6 

1.56 

2.17 

1.4 

.008 

P  -8  J 

18,317 

199.1 

5.0 

1.45 

1.75 

1.2 

.009 

F-1AA 

51,286 

296.5 

3. A 

1.58 

1.92 

1.2 

.006 

P-3C 

175,860 

817.3 

1.2 

1.27 

1  .  A  9 

1.2 

.002 

5-3  A 

60,552 

A06  .  A 

2.3 

1.14 

1.33 

1.2 

.00? 

1 
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FIGURE  6.48  SELECTED  GRAPHICAL  DATA  -  COUNTER  ORUM  ALTIMETERS 


!ee  preceding  Table  and  Figure  6.48) 


■ttanVi n ■nn— im  i  . . iwimmi 


in 

I 


c 

3 

o 

CD 


vO 

o 


in 

CO 


Y\  c\j 

w  m  *- 

o  **•  »- 

O  r-  »— 


z 

a; 

O 


n 

I 


z 

O 


C/) 

CO 


u 

00 


S3  73  0)  G  O  G 

3  C  >  0)  +J  0 

o  oj  h  x:  c 

**♦  n  *j  h  (» 

o  > 
c 

Co  C  7) 

4>  oo 
•*  11 
03  C) 
X 


>  , 

t  5 

a  *? 


Ill 


CO  4> 

41  x; 

73  xJ 


c 

41  °  - 
£ 

*J  -O 
a>  co 

o  t)  ’H 

-  s 

o  •»-> 


41 


>>  -o 
.a  o  n 
*j  its 


a> 


a> 
co  JJ 


O 

ci  w 
■a  o  £ 
“  «  .2 


O  O) 

a  JS 


l-  H 
3  fO 
> 


01 

6  1! 
o 

CJ 

oi 
g 


g  01 
0)  <v 
g  a 


-*  g 

CO  OJ 
rt  3 
-*->  -a 
G 
Q>  OJ 
a  jc 
c 

c  c 

s  ° 


c 
o 

•M  Cm 
■*->  O 
O 

*  ^ 
9  *>  O 


ai 

■c  _ 


c  « 

03  + 


C  J 

O  o 


OJ  T3 
xJ  C 
G  03 

a> 

B  -C 
3  bO 
a 


03  41 

e  e 


T>  O  C 
C  -C  T3 
oi  *->  a; 

x: 

ai  £  h  ^ 

~  92  g 

?°S 

3 


41  C 
G 


q.  cr  <y 


CO 


C  ai 
oj  41  G 

o  o 

03  Cm 
,r->  4)  T3 
73  X) 

03 


03  X3  «J 
73 

•  03 

«  s 

1<  ..  J) 

a;  2>  c 


x:  f? 


0) 


41 


7) 
*  43 
C  C 
O  -m 


c 

o  • 
*_) 
<G>  G 
03  oJ 
L  o 

1)  M 
73  Cm 


oj  3  vj  n 

&  a>  as  q  c 

41  C  ^  m  O 

g  Cl  .xi  -»  o 


0) 

c 

c 

o 

ci 


a  ^ 

fe  o 
*•<2 


o 


71 


■*  O 

O  o 

03  03 

*1  G 
4) 


o  ■*-> 
o  c  .2 

4-> 

40 

• 

C 

C 

TJ 

0)  *H 

4) 

•H 

41 

«  CD  ^ 

‘H 

£ 

B  (13  ^ 

o 

CO 

41  •*-,  G 

■»-< 

73 

•M 

-o  41 

Cm 

G 

2J  03  -c 

Cm 

CS 

a 

3 

a 

04  -O 

7) 

73 

C 
3  * 
O  -c 

2  4) 
03  *0 

<n  g 
«  2 
cx 

03  n 

o  2 

S  V 

03  c 

0) 

co  a 
41 

C 

*H  C 

m*  OJ 

S 

O  3 

•H  G 

4-> 

03  03 
S  C 

3  -H 
4) 

C  41 

a  x: 


°  § 
bo 

c  *"* 


ai 

a 

c 

03 


03  ~ 
41 

x:  4_) 
^  03 
bO  D 

c  cr 
4>  aj 
^  73 
03 
41 

G  C 
3  0J 
n 

C  7D 
Lxl  41 
> 
o 
G 


G 

41 

.v) 

a 

03 

73 

03 

C 

<n 


41  .r 

Q.  H 
G, 
O 

<-< 

ai  4-> 
G  OJ 
03  -M 

C.  G 

03 


03  41 


03  o; 


t?  a 

41  o 
W  G 

'H  (f) 
41  «M 
G 

G  xj 


J 


G 

43 

x: 


Cm 

O  ^ 

O 

°  n 

C 

>» 
o  « 

bO 

4-> 

•*H  • 

41 

5  b0 

x: 

41  c 

71 

73  W 

71 

4-> 

41 

n  c 

O  O 

01  3 

Cl  Q> 

■Li  O 

T3  x: 

o)  a 

o 

4D 

(D  01 

c  >* 

•H  O. 

SH 

73  >t 

03  r-H 

Li 

bt)  oj 

01 

c 

71  <H 

o 

3  01 

O  *H 

G 

4->  LI 

<m  3 

Cl 

S  o* 

G 

r-  ‘O 

01  3 

G  Cm 

G  ^ 

01 

>  03 

»  o 

41  ^ 

73  Li 

G 

Cl 

0)  Li 

** 

03 

X*  c 

4) 

G 

41 

r—i 

B 

X) 

‘73 

G  41 

•H 

O  G 

71 

O 

•H 

7) 

D 

3 

O 

Li  rr 

cl 

41 

C  41 

--H 

11  G 

G 

XI 

B 

41 

03 

(X  oi 

> 

•H  X3 

41 

•H 

3 

G 

03 

<3* 

41 

> 

01  01 

x: 

03 

Li 

5 

03 

■*J  C 

7) 

O 

C  *H 

G 

c 

01  B 

Q 

Cl  ‘H 

xJ 

71 

03  ■M 

Cl 

G 

41 

41 

O 

73 

C 

Li 

03  0 

c 

(4 

7) 

o 

Cl 

3  C 
O  -M 

3  n3 

e 


73 

a; 

ai 

c 


x: 

H 


41 


c  o 

4-'  OJ 
S  G, 

a 

2  o 

3  4-> 

cr 

41  T3 
41 
91  J3 
G  G 
41  3 
*J  U 
7)  ff) 


N 


( 


MrtWft  kZfOK9Wt!rR3K 


T*6UE  6.49  MAINTENANCE  OATA  -  ANGLE  OF  ATTACK  INDICATORS 


WORK  UNIT  COOES 


A -4 

96861 

A-6 

91142 

A-7 

i)  141 

AV-6 

91191 

F-4 

96861 

F-8 

91191 

F-14 

96X1C 

P-3 

91131 

S-3 

11121 

ORGANIZATIONAL  LEVEL 

A/C 

FLIGHT 

HOURS 

NFHBN4 

MA/FH 

X10-3 

MTTR 

MHH/MA 

MEN/MA 

HNH/Fh 

R*R 

0*1 

MTBF 

A-4N 

59#  971 

1,046.2 

1.0 

1.06 

1.99 

1.9 

.002 

1.09 

1,976 

A-6'E 

« 

it 

87#  564 

84.8 

11.8 

1.32 

2.08 

1.6 

.029 

1.69 

192 

a-Ve 

199,611 

62.6 

16.0 

1.30 

2.12 

1.6 

.034 

1.62 

114 

AV-8A 

19#  396 

1,492.0 

0.7 

1.29 

1.66 

1.3 

.001 

2.20 

3,879 

F-4J 

1 19  #  070 

82.4 

12.1 

1.49 

2.60 

1.8 

.032 

1.68 

173 

F-8J 

18  #  3 17 

92.6 

19.0 

1,99 

2.60 

1.6 

.049 

1.86 

87 

F-14A 

91 #  286 

123.0 

8.1 

1.24 

2  .41 

1.9 

,020 

1.9b 

329 

P-3C 

129.860 

198.9 

9.0 

1.41 

2.02 

1.4 

.010 

1.71 

307 

S-3  A 

60.992 

116.9 

8.6 

1.46 

2.31 

1.6 

.020 

1.90 

304 

INTERMEDIATE 

LEVEL 

A-4N 

39.971 

4,446.4 

0.2 

1.44 

2.44 

1.7 

.001 

A-6E 

87/964 

222.2 

4.9 

2.87 

3.90 

1.2 

.016 

A-7E 

199,611 

139.3 

7.4 

4.29 

4.84 

1.1 

.036 

A  V-8A 

19/396 

9,698.0 

0.1 

6.29 

6.29 

1.0 

.001 

F-4J 

119,070 

174.6 

9.7 

2.82 

3.99 

1.3 

.020 

F-8J 

18,317 

88'.  1 

11.4 

3.19 

3.78 

1.2 

.043 

F-14A 

91*286 

264.4 

3.8 

9.14 

9.84 

1.1 

.022 

P-3C 

129,860 

344.8 

2.9 

3.61 

4.20 

1.2 

.012 

S-JA 

60,992 

3  98.4 

2  9 

1.79 

2  .09 

1.2 

.009 
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TABLE  6.30  MAINTENANCE  OATA  -  ANGLE  OF  ATTACK  T 8 ANSOUCER/ TRANSH I TTgR 


WORK  UNIT  COOES 


A-A 

N/A 

A-6 

N/A  A 

-7 

311A2 

AV-8 

31132 

F-A 

36863 

F-fl 

31193 

F-iA 

36X10  F 

-3 

N/A 

$-3 

31122 

ORGANIZATIONAL  LEVEL 

A/C 

FLIGHT 

HOURS 

hfhsma 

HA/FH 

X10-3 

NTTR 

NHH/NA 

NCN/NA 

HNH/FH 

R»R 

0*1 

NT8F 

A-AM 

33,371 

A-66 

87,56A 

A-7E 

139,611 

11A.1 

8.8 

1.99 

3.68 

1.8 

.032 

2.89 

133 

AV-8A 

19,396 

269. A 

3.7 

2  •  A  A 

3.77 

1.5 

.01A 

A. 00 

388 

F-AJ 

113,070 

6A  .  A 

13.3 

1.81 

3. A3 

1.9 

.033 

2.03 

90 

F-8J 

18,317 

36.0 

27.8 

1.33 

2.65 

1.7 

•  07A 

2.13 

37 

F-1AA 

31,286 

2  AO  .  8 

A. 2 

1.66 

3.30 

2.0 

.  01 A 

1,96 

369 

P-3C 

123,860 

S-3A 

60,332 

251.3 

A  .  0 

2.3A 

3.0A 

2.2 

.020 

2.56 

A39 

INTERMEDIATE 

LEVEL 

A-AH 

33,371 

A-66 

e7,36A 

A-TE 

139,611 

273,7 

3.6 

2.A1 

2.A9 

1.0 

.009 

AV-8A 

19,396 

692.7 

1 .  A 

0.33 

0  »  AO 

1.2 

.001 

F-AJ 

113,070 

91.3 

11.0 

2.77 

3.39 

1.2 

.037 

F-0J 

18,317 

10A.7 

9.6 

1.63 

1.99 

1.2 

.019 

F-1AA 

51,286 

899.8 

1.1 

0.30 

0.50 

1.0 

.001 

P-3C 

123,860 

S-IA 

60,352 

890.3 

1.1 

0.38 

0.39 

1.0 

.000 
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T*SU  6. 91  MAINTENANCE  QATA  -  REMOTE  COMPASS  TR ANSN I TTER  S 


WIIMh  UHII  (DOC  A 


96X11 

A-6 

N/A 

A-7 

96X11 

AV-8 

9161A 

F-A 

96X11 

F-8 

H/A 

F-1A 

96AE2 

P  -  3 

N/A 

S-3 

N/A 

organizational  level 

A/C 

FLIGHT 

HOURS 

NFMBH A 

NA/FH 

X10-3 

NTTR 

NHH/HA 

NEN/NA 

NNH/FH 

R*R 

0*1 

HT8F 

A-AN 

39.971 

1,663.6 

0.6 

6.60 

1A  .87 

2.2 

.006 

8.03 

2,371 

A-6E 

87.96A 

A-7E 

196.611 

669.0 

1.9 

3.60 

7.73 

2.0 

.012 

A. AO 

696 

AV-8A 

16.396 

A  AO.  8 

2.3 

7.26 

19.36 

2.1 

.039 

8.00 

882 

F-AJ 

119.070 

176.0 

9.6 

A.  21 

6.21 

2.2 

.091 

9,36 

273 

F-8J 

18.317 

F-l  AA 

91.286 

902.8 

2.0 

3.06 

7.22 

2.3 

.  01 A 

9.13 

1,068 

P-3C 

129.860 

S-3A 

60.992 

INTERNED  I ATE  LEVEL 

A-AN 

39.971 

2, 371. A 

OoA 

i.on 

1.79 

1.6 

.001 

A-6E 

87.96A 

A-7E 

196,611 

3,126.6 

0.3 

1.3A 

1.3A 

1.0 

.000 

AV-8A 

16,366 

1,212.3 

0.8 

0.69 

0.80 

1.2 

.001 

F-AJ 

119.070 

960.1 

i.T 

0.66 

0.78 

1.1 

.001 

F-8J 

18,317 

F-1AA 

91,286 

1, A2A.6 

0.7 

0.79 

0.93 

1.2 

.001 

u 

cn 

t 

Q. 

129,860 

S-3A 

60.992 

fcLTEO  GRAPH! CHL  OfiTR  -  REMOTE  COMPRSS  TRRNSH I T  TERS 


Hemote  Compass  Transmitters  (See  preceding  Table  and  figure  b.5D 


TA8L6  6.92  MAINTENANCE  OATA  -  ATTITUOE  DIRECTION  INDICATOR 


WORK  UNIT  COOES 


A-4 

N/A 

A-6 

N/A 

A- 7 

71X1R 

AV-8 

91113 

F-4 

96X14 

F-8 

31163 

F-1A 

N/A 

P-3 

73134 

S-3 

N/A 

organizational  level 

A/C 

FLIGHT 

HOURS 

MFH8MA 

MA/FH 

*10-3 

NTTR 

NMH/NA 

NIN/MA 

NNH/PM 

R»R 

0*1 

HTBP 

A-4M 

35*371 

A-66 

8  7*  36 A 

A-7E 

199*611 

62.1 

16.1 

1 . 3  A 

2.99 

1.9 

.042 

1.73 

160 

A  V-8A 

19*396 

100.9 

10.0 

1.90 

2.75 

1.8 

.027 

2.96 

187 

F-4J 

113*070 

8*219.3 

0.1 

0.96 

1.82 

1.9 

.000 

4.00 

16*439 

F-8J 

18,317 

6A.9 

19.3 

1.  A2 

2.26 

1.6 

.035 

2.21 

169 

F-14A 

31,286 

P-3C 

123.860 

123.6 

8.1 

1.29 

1.91 

1.9 

.019 

1.61 

262 

S-3A 

60.332 

INTERMEDIATE  LEVEL 

A-AM 

33,371 

A-6E 

87.36A 

4-76 

159,611 

177.7 

9.6 

3.10 

3.26 

1.1 

.018 

4  V—  8  A 

19,396 

380.3 

2.6 

0.53 

0.62 

1.2 

.002 

F-AJ 

119,070 

F-8  J 

18,317 

2  a  1 . 0 

A  «  1 

1.  A7 

1.58 

1.1 

.007 

1 

u. 

51,286 

P-3C 

123,860 

331.2 

3.0 

0.13 

0.13 

1.2 

.000 
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TABLE  6.33  MAINTENANCE  OAT*  ••  GYROSCOPE  ASSEMBLIES 


WORK  UNIT  COOES 


A -A 

36891 

A-ft 

36882  A 

-7 

N  /  A 

A  V-8 

N/A 

F-A 

96X13 

F-8 

N/A 

F-1,4 

N/A  P 

-3 

37381 

$-3 

5736A 

organizational  level 

A/C 

FLIGHT 

HOURS 

HFM8HA 

MA/FH 

*10-3 

HTTR 

MMH/MA 

HEN/HA 

HHH/FH 

R  +  R 

0*1 

HTBF 

A  — AH 

35,371 

35, 571nO 

0.0 

2.80 

6.90 

2.3 

.000 

33,571 

A-66 

67, 56A 

126.9 

7,9 

1.16 

1.78 

1.5 

•  01A 

1  33 

A13 

A-7E 

156,611 

AW-0A 

19,166 

F-AJ 

119,070 

19,178.3 

0.1 

1.33 

2.A2 

1.8 

.000 

3.00 

37,333 

F-SJ 

13,317 

F-1AA 

31,286 

P-3C 

123,660 

6A8.8 

1.3 

2.11 

3. AO 

1.6 

.003 

2.A1 

1,187 

S-3A 

60,332 

62.2 

16.1 

1.66 

2.82 

1.7 

.0A3 

2.80 

30 

INTERMEDIATE 

LEVEL 

A-AN 

39,571 

35,571.0 

0.0 

1.00 

2.00 

2.0 

.000 

A-6E 

37, 36A 

313.0 

3.2 

1.23 

1.37 

1.3 

.003 

*  -  7  E 

159,611 

AV-6A 

19,396 

F-AJ 

115,070 

37,333.0 

0.0 

1.90 

2.30 

1.3 

.000 

F-fl  J 

18,317 

F  -14A 

91,286 

P-3C 

123,860 

1,176.3 

0.9 

1.66 

1.9A 

1.2 

.002 

S-3A 

40,932 

60.6 

16.3 

2.28 

3.78 

1.7 

.062 
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Require  blT/bllE  provisions  satisfy  requirements  for  after  installation  serviceability/functional 


table 


6.9*  maintenance  data  -  air  oata  confute** 

UORK  UNIT  CCOES 


A-* 

96990 

A-6 

969A0  A— 7 

h-8 

69Y1T 

F-l* 

56X18  F-3 

ORGANIZATIONAL 

A/C 

FLIGHT 

HOURS 

NFH8NA 

ma/fh 

X10-3  NT 

A-*N 

35,571 

329.* 

3.0 

A-6? 

87,96* 

*73.3 

2.1 

A-7E 

199,611 

36.* 

27.9 

AV-8A 

19,396 

50.9 

19.6 

F-*J 

115,070 

29.9 

33.9 

F-8J 

18,317 

189.0 

5.* 

F-1*A 

91,286 

326.7 

3.1 

P-3C 

125,860 

1,338.9 

0.7 

5-3A 

60,992 

31.9 

31.8 

intermediate 

A-*M 

35,571 

602.9 

1.7 

A-6E 

87,56* 

951.8 

1.1 

A-7E 

199,611 

77.1 

13.0 

AV-8A 

19,396 

87.* 

11.* 

-r 

1 

u. 

115,070 

39.2 

29.5 

F-8J 

18,317 

327.1 

3.1 

F-1*A 

51,286 

657.5 

1.9 

P-3C 

129,860 

2,677.9 

0.* 

S-3A 

60,952 

66.9 

1*.9 

73A61 

56461 


AV-6 

5-3 


96940 

56711 


F~* 


5649* 


3.09 

1.91 

1.23 

1.72 

2.** 

2.07 

2.26 

1.66 

1.29 

LEVEL 

6.31 

5.99 
*.75 

6.99 
5.7* 
1.83 
3.66 
1.39 
3.57 


hnh/na  nen/ha 
6.27  2.0 


3.7* 
2.18 
3. *2 
*.78 
3.87 
3.9* 
3.00 
2.0* 

9.98 
9.8* 
5.78 
9  •  *1 
8.30 
2.26 
*.57 
1.52 
6.09 


2.0 

1.8 

2.0 

2.0 

1.9 

2.6 

1.6 

1.6 

1.6 

1.6 

1.2 

1.* 

1.* 

1.2 

1.2 

1.1 

1.7 


MNH/FH 

,019 

.008 

.060 

.067 

.162 

.021 

.018 

.002 

.065 


R*R 

*.0* 

2.3* 

1.62 

3.01 

2.87 
2.92 
3.91 
2.13 

1.88 


.017 

.010 

.075 

.108 

.212 

.007 

.007 

.001 

.090 


0*1 

NTBF 

697 

1>099 

62 

96 

*0 

37* 

801 

2*  098 

76 


6  171 


fl-8E  fi-7E  *V8«  F-4J  F-8J  F14B  P-3C  8-31 


CO  — 

Cd  £ 

a  « 

O  m 

O  t- 

H  r*~ 

►H  | 

a: 

70 


■a>»to«i^rtT3W 
DHCt-r’HCM 
r  -h  oi  *j  (\j  5 
C  taO  >  u  4J  *H 

0)  -H  0  4>  c  M  £ 

<0  £  fl  £  O  re  jrf 

re  i>  w  y 

t  -  j  t,  «  rj  ,  »  O 

O.  **  «H  _  r— < 

e  -S  «  c  ^  JS  , 

a  **,3 1  s  5  jj 

«  §  5  8  *,  e 

_  2  =  3  "  f‘  §  2 

re  J.S^-re^o  JJ 

S'-Oja-.B"3 
3  -  re  ■*■*  a  ^2 

r:  *>  £  «  S  611 

•H  5  n  £  -  ™  = 

i  S.-  o  o 


£  3  -a  S  X 

£  G  -*  T3 

Si  S  a>  ® 

>>  £  *5  jc  *-• 

■a  S  2  2 


^  41  C 
£  $j  4J 

£■£2 
-  £S 

4->  „ 

•H  .  « 

g  «  £ 

3  >  H 


0)  Q  T3  rS  e  ‘41 
*»  o,  B  2§«! 

q.  3  a)  ?p  c-*  a  rr 

a  S  u  bp  P  “  J1  4) 

3  «  O  S1  „  !•  L 

n  jSJ  « 


*o  ^  re  «-♦  ^ 

*“  Cm  £  A)  O  >i 

rti  <«  H 

fj  5  D  4>  <U  *D  C 
£  %  £  B  C  q>  O 

ro  rj  o  ■•->  .H  «  g 

*"  £  £  .2  £ 
B  ™  -  tiu  U 

c  1  n  «i  »  ’-i 

«  g  h  4.  c  r 

rj  a  £  .c  °  2  t! 

|  1 3  £  S  £>  o 

H  «  £  «  c  2 


OC 

re  _ 

>*  m 

■M 

V) 

o 

re  -a 

c 

c 

X 

«  (0  £ 

• 

*J  £ 

QJ 

•H 

in 

£ 

J  re  * 

C  ^ 

L 

£ 

in 

£  w 

< — l 

re 

re 

< 

in 

-a 

0) 

a  - 

£ 

m 

£ 

•S’ 

4)  2 

Cs*  4_»  *“ 

CO 

4J 

CJ 
<w-  Q 

TJ 

,A 

i 

< 

i 

Cju 

o*a 

•*-* 

iJ 

■< 

c 

hri  nv 

<u 

*-> 

<U 

>, 

A 

>»  £ 

£ 

o 

JO 

P 

4> 

a> 

£  J 

o 

*)  _ 

91 

•H  5  ^ 

*H  *  « 

L 

O 

a  9  c 

5 

B  h  ^ 

g  O  4-» 

X) 

S  «  n 

o 

re  ^  ^ 

91 

o  ®)  t* 

c 

C  *H  ^ 

O  O 

5  2  3 

W  4)  cr 
3  C 
T>  <D  £ 
4)  *J  <J 

®  O)  *H 


g  <u  ^ 

S  S^S 

s «  a 

flj  t  c 
£  ,H 
c  ^ 

•H  TJ 
<T)  rH 

bo  o  re 

-c 

o  ~L 
£  cr  to 

^  bO  £ 
re  r*  c 

>  H  «$ 

o  cn  °* 
S  3  . 


c  J  (0 

•H  0 
L.  ^  00 


L  0)  0) 
CO  > 

<0  re  re 
re  0)  to 


£ 

b0 

0) 

o 

£ 

73 

c  re 

o 

c 

Cl  3 

m 

•♦H 

•H 

£ 

re 

£ 

re 

re  c- 

4-> 

re 

o 

£ 

2  c 

c 

re 

£ 

—4 

re 

4J 

c 

a 

£  Cl 

c 

5  ® 

3 

O-i 

re 

c 

•H 

re  c 

<v 

•a 

a» 

re 

•x 

re  t: 

fi 

•x  re 

H 

a; 

t> 

G 

re 

re 

c 

—4 

V) 

"B  o 

£ 

re 

o 

re 

£ 

-H 

re 

o  X 

01 

-=f  J 

k-» 

B 

re 

H 

t, ,  -J 

re 

re  *-> 

<L> 

i 

jC, 

a> 

s 

re 

o  ^ 

C3 

.\; 

(T, 

"*  -a 

TJ 

o 

G 

■  r— 4 

t- 

re 

o 

V)  3 

re 

m 

C 

•H 

4-> 

£ 

o 

>>  £ 

a. 

re 

41  C 

re 

<u  % 

re 

£ 

O 

X 

£  £ 

re 

•H 

£  2 

4-) 

■n 

re 

c 

•rH  ‘H 

re 

re  re, 

O 

X 

41 

4-»  *“ 

re 

o 

£  5 

o 

re. 

r— 4  re. 

in 

*“ 

> 

i_> 

L 

« 

t« 

•H 

c 

re 

o 

XD  -r* 

in 

X 

•r4 

•>.  V 

•—< 

Ol 

01 

re 

£ 

re 

re-. 

■*-4  T3 

vn 

in 

41  ^ 

o 

c 

T3 

£ 

• 

re 

3  £ 

U 

re 

l/J 

m 

£ 

re 

H  •4J 

£ 

re 

C- 

re 

£ 

u 

c 

cr  o 

3 

re 

re  re 

a. 

Q, 

o 

Xm 

** 

O 

* »  >H 

o 

re 

3 

O  £ 

03 

•i-4 

§  J* 

01 

< 

n|  e 

re  to 

Q.  re> 

re 

re 

(0 

to 

re 

£ 

£  *H 

re 

V,  L 

ai 

£ 

re 

•« 

£ 

4>  4-1 

re 

re 

re 

3 

o 

re 

4-> 

£ 

re 

re 

o 

bo  ^ 

o 

T3 

o 

Cl 

re 

< 

re  t3 

o 

3 

c 

Ua 

re 

Ifl 

re 

*-4 

>  c 

re 

T5 

b0 

£ 

o 

£ 

3 

o  re 

o 

re 

C 

to 

a 

re 

2 

re. 

e  b 

Uu 

C£ 

•f—4 

re 

4J 

£ 

4-> 

O 

re  b 

Ofl 

re 

*0 

—) 

£ 

•X 

re  o 

c  re 

re 

c 

re 

zr 

3 

T3 

o 

•r-t  re 

re 

o 

£ 

C 

« 

O 

re 

o  re 

co  re 

Require  that  Eli/fclTE  provisions  satisfy  all  requirements  for  after  installation 
serviceability/functional  checks,  to  include  integrated  systems  check,  when  applicable. 


TA81E  6.93  MAINTENANCE  OATA 


AECS  COMPUTER S/ANPL I  El  6k S 


WORK  UNIT  COOES 


A- 

♦  97912 

979 1 A 

A-tt 

N/A 

A— 7 

97979 

57976 

57977 

AV-8 

97890  F-A 

N  /  A 

F-8 

9  76  A  A 

9760 

F-1A 

97711 

97712 

97713 

P- 

3  9738H 

S'  3 

97357 

ORGANIZATIONAL  LEVEL 

FLIGHT 

MA/FH 

A/C 

HOURS 

HFM8HA 

*10-3 

NTTR 

MHH/MA 

MEN/MA 

I1HM/FM 

RAR 

a+i 

MTBF 

A-AM 

39,571 

1 ,  A  8  2 . 1 

0.7 

3.17 

6.19 

2.0 

•  OOA 

1' .  79 

1,976 

A-6E 

8  T,  96A 

A-7E 

159,611 

31.3 

31.9 

1.97 

3.08 

2.0 

.098 

1.93 

A6 

A  V— 8  A 

19, 396 

31.2 

32.1 

2.23 

6.93 

2.0 

»  1 A9 

2.68 

A9 

F-AJ 

119,070 

F-8J 

18,317 

30.2 

33.1 

1.81 

3.29 

1.6 

.109 

2.36 

AA 

8-1*4 

91,286  91.286.0 

w.O 

1.  90 

3.00 

2.0 

.000 

3.3a 

3,209 

P-3C 

129,860 

309.9 

3.3 

1.91 

3.0A 

1.6 

.010 

2.89 

959 

S-3A 

60,992 

26.6 

37.6 

1.62 

2.78 

1.7 

.109 

2.63 

76 

INTERMEDIATE 

LEVEL 

A-AH 

39,971  1 

,  A22.8 

0.7 

3.01 

A. 09 

1.3 

.003 

A-6E 

87.96A 

► 

1 

m 

159,611 

7A  .2 

13.9 

9.93 

9.2V 

1.2 

.071 

AV-8A 

19.396 

63.2 

19.8 

5.39 

6.39 

l.A 

.101 

F-AJ 

115,070 

F-8  J 

18,317 

9  6.9 

10.3 

9 .  A  A 

7.39 

1 .  A 

.139 

f-Iaa 

51,286  3, 

016.8 

0.3 

6-69 

8.29 

1.2 

.003 

F-IC 

129,860 

A  92 . 7 

2.2 

7.26 

8.39 

1.2 

.019 

S-3A 

60,5*2 

66,3 

15:1 

9.69 

8.A1 

1.9 

.127 

fi  i 


IC-URE  6.55  SELECTED  GRAPHICAL  DATA  -  AFCS  COMPUTERS/AHPL  IF  1ERS 


AFCS  Computers/Aispllflers  (See  preceding  Table  and  Fig 
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TABLE  6.56  MAINTENANCE  OATA  ~  RECEIVER  TRAN  SMI TTERS»COHMUNIC ATION 


WORK  UNIT  COOES 


A -A 

63150 

A-6 

N/A 

A- 7 

63150 

AV-8 

622H0 

F-4 

67X1F 

F-8 

63150 

F-14 

63150 

P-3 

632  K 1 

S-3 

63271 

ORGANIZATIONAL  LEVEL 

A/C 

FLIGHT 

HOURS 

HFHBMA 

HA/FH 

X10-3 

MTTR 

MMH/MA 

MEN/HA 

HNH/FH 

RaR 

0*1 

MTBF 

A-4H 

33,371 

55.0 

18.2 

1.26 

2.19 

1.7 

.040 

1.37 

83 

A-6E 

87,364 

A-7E 

130,611 

27.5 

36.3 

1.15 

2.06 

1.8 

.073 

1.29 

41 

AV-8A 

19,396 

17.6 

56.8 

1.23 

2.07 

1.7 

.118 

1.99 

37 

F-4J 

113,070 

13.6 

73.3 

1.60 

2.78 

1.7 

.204 

1.74 

25 

F-8  J 

18,317 

19.3 

51.7 

1.20 

2.23 

1.9 

.116 

1.26 

37 

F-14A 

51,286 

25,643.0 

0.0 

0.40 

0.80 

2.0 

.000 

1.48 

31,286 

P-3C 

125,660 

41.7 

24.0 

1.18 

1.69 

1.4 

.040 

1.47 

67 

S-3A 

60,552 

64.7 

13.5 

0.98 

1,52 

1.5 

.024 

1.34 

118 

INTERMEDIATE  LEVEL 

A-4M 

35.571 

78.0 

12.8 

5.83 

7.88 

1.3 

.101 

A-6E 

87,364 

A-7E 

159,611 

39.7 

23.2 

4.13 

5.16 

1.3 

.130 

A  V  —  8  A 

19,396 

63.0 

15.9 

5.31 

10.52 

2.0 

.167 

F-4J 

113,070 

22.8 

43.8 

5.09 

6.27 

1.2 

.275 

F~8J 

18.317 

35.5 

28.2 

3.36 

4.61 

1.4 

.130 

f*-14a 

51,286 

25,643.0 

0.0 

3  .60 

4.60 

1.3 

.000 

P-3C 

125,860 

39.4 

16.8 

3.70 

4.73 

1.3 

.080 

S-3  A 

60,552 

112.3 

8.9 

3.81 

7.06 

1.9 

.063 

6  1  i  7 


B-4N  ft-BE  «-7E  BVBR  F-4J  E-8J  fun  P-3C  8-38  *-4ft  R-8E  R-7E  RV8R  F-4J  E-8J  E148  P  3C  S3* 


.12  C0H1U!iICATI0H/IfT  SYSTEMS 
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7 *81 £  6.37  MAINTENANCE  OATA  -  CONTROLS,  COHHUN IC AVION 


WORK  UNIT  COOES 


A-4 

63195 

A  *6 

63710 

A- 7 

63Y28 

A  Vr8 

N/A 

P-4 

67X16 

F-0 

6319U 

P-14 

N/ A 

P-3 

632K3 

S-3 

63274 

ORGANIZATIONAL  LEVEL 

A/C 

hkht 
I.OUR  1 

MFH8HA 

NA  /PH 
*10-3 

H1TR 

HHH/NA 

NEN/NA 

BHM/FH 

R«R 

0*1 

NTBF 

A-4H 

33,971 

301.4 

3.3 

0.80 

1.28 

1.6 

.004 

1.22 

395 

A-66 

97,969 

234,1 

4.3 

1.06 

1.82 

1.7 

.008 

1.29 

500 

A-7E 

199,611 

122,9 

8.1 

0.97 

1.37 

1.6 

.013 

1.26 

248 

AV-8  A 

19,396 

F-4J 

113,070 

24.8 

40.4 

1.01 

1.74 

1.7 

.070 

1.25 

33 

F-8J 

18,317 

45.1 

22.2 

0.79 

1.26 

1.6 

.028 

1.37 

67 

F-14A 

91,296 

P-3C 

125,860 

280.9 

3.6 

0.99 

1.54 

1.5 

.003 

1.46 

903 

S-3A 

60.332 

123,6 

8.1 

0.98 

1.43 

1.3 

.012 

1.49 

206 

INTERMEDIATE  LEVEL 

A-4H 

33,371 

1,077.9 

0.9 

2.45 

2.97 

1.2 

.003 

A-6E 

87.56A 

621.0 

1.6 

3.20 

3.93 

1.2 

.006 

Ul 

r- 

1 

159,611 

303.2 

3.3 

2.60 

3.13 

1.2 

.010 

AV-8  A 

19, 396 

F-4J 

113,070 

58.7 

17.0 

4.34 

3.55 

1.2 

.094 

F-8J 

18,317 

315.8 

3.2 

1.71 

2.21 

1.3 

.007 

P-14A 

51,286 

P-3C 

125,660 

939.3 

J  .1 

2.77 

3.77 

1.4 

.004 

5-34 

60,552 

1,164.5 

0.9 

3.35 

3.65 

1.1 

.003 
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SELECTED  0RRPH1CRL  DRTfl  -  CONTROLS.  COMMUNICATION 


WOfcK  Mil  CODES 
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T  A8L  E  6.98  MAINTENANCE  OATA  -  IFF  R/T  UNITS 


WORK  UNIT  COOES 


A -A 

693A1 

A-6 

N/A 

A-7 

693A1 

A  V-8 

693A1 

F-A 

69321 

F-8 

693A1 

F-1A 

653A1 

P-3 

69321 

S-3 

63321 

ORGANIZATIONAL  LEVEL 

A/C 

FLIGHT 

HOURS 

KFH9MA 

HA/FH 

*10-3 

HTTP 

NHH/HA 

NEN/NA 

HHH/FH 

RAP 

0  A  I 

NTBF 

A-AH 

39,971 

2A7.0 

A.O 

2.00 

3.63 

1.8 

.019 

1.93 

301 

A-6E 

8  7  »  96 A 

A-7E 

199,611 

110.2 

9.1 

1.23 

2.2A 

1.8 

.020 

1.A8 

180 

AV-3A 

19,396 

100.0 

10.0 

1.63 

2.99 

1.8 

.030 

1,79 

1A1 

F-AJ 

119,070 

368.8 

2.7 

2.30 

A. 17 

1.8 

.011 

2.92 

369 

F-8J 

18,317 

38.2 

26.2 

1.37 

2.77 

2.0 

.073 

1.69 

83 

F  - 1  A  A 

91,286 

29,6A3.0 

0.0 

0.90 

1.00 

2.0 

.000 

1.9A 

17,099 

P-3C 

129,860 

83.7 

11.9 

1.21 

1.78 

1.9 

.021 

1.97 

139 

S-3A 

60,992 

222.0 

A. 3 

J  .32 

2.29 

1.7 

.010 

2.17 

369 

INTERMEDIATE  LEVEL 

A-AM 

39,971 

231.0 

A. 3 

A.  90 

9. AO 

1.2 

.023 

A-6E 

87, 96A 

A-7E 

199,611 

162.2 

6.2 

A. 00 

9.27 

1.3 

.033 

AV-8A 

19,396 

106.6 

9, A 

9.12 

7.71 

1.9 

.072 

F-AJ 

119,070 

2  8  A  .  1 

3.3 

6.73 

B.OA 

1.2 

.028 

F-8  J 

18,317 

68.3 

1A,6 

9.39 

6.32 

1.2 

.093 

F  - 1 A  A 

91,286 

7,  326.6 

0.1 

1.90 

1.6A 

1.1 

.000 

P-3C 

129,860 

118.7 

8.  A 

9.69 

8.19 

1  .A 

.069 

S-3A 

60, 592 

33A.9 

3.0 

9.99 

13.27 

1 .  A 

.OAO 
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SELECTED  GRAPHICAL  ORTA  -  IFF  R/T  UNITS 


TAfUE  6*5<’  "‘INTENawCf:  0*T4  -  SEARING,  DISTANCE  AND  HEADING  INDICATORS 

WORK  UNIT  COOES 


A-A 

71XU 

A  —6 

N/A 

A-  7 

N/A 

Av-e 

71X1L 

F-A 

71 X 1L 

P-8 

71X1C 

F-1-* 

71X1L 

P-3 

N/A 

S-3 

N/A 

ORGANIZATIONAL  level 

A/C 

PLIGHT 

HOURS 

HPH8NA 

HA/PH 

X 10-3 

MTTR 

MHH/PIA 

MtN/HA 

NMH/FH 

R+R 

0#I 

ntbf 

A-AN 

35,571 

725.9 

1 .  A 

1.36 

2.70 

1.7 

.004 

1.33 

1,  SA7 

A -6  6 

87, 56A 

A-7E 

156,611 

A  V  — 8  A 

19,396 

668. 8 

1.3 

1.01 

1.70 

1.7 

.003 

1.A2 

1 »  9A0 

* 

i 

u. 

115,070 

263.3 

3.8 

1.20 

1.97 

1.6 

.007 

1.A2 

372 

F-8J 

18,317 

237.9 

A. 2 

1 .  A3 

2.91 

2.0 

.012 

1.26 

355 

F-1AA 

51,286 

220.1 

A. 5 

0.86 

1.31 

1.8 

.007 

1.03 

8  8  A 

P-3C 

125,860 

S-3A 

60,552 

INTERMEDIATE 

LEVEL 

A— AH 

35,571 

1, 368.1 

0.7 

1.17 

1 . 5  A 

1.3 

.001 

A-6E 

87, 56A 

A-7E 

159,611 

A  V-8  A 

19,176 

2,153.1 

0.3 

1.A9 

1.70 

1.1 

.001 

P-AJ 

115,070 

816.1 

1.2 

1.01 

1.22 

1.2 

.001 

P-8  J 

18,317 

A  95 . 1 

2.0 

1.08 

1.18 

1.1 

.002 

P  —  I  A  A 

51,286 

657.5 

1.5 

0 . 8  A 

0.96 

1.1 

.001 

P-3C  123.860 
S-3*  60 » 552 


r,  1  Rfi 


FIGURE  6-59  SELECTED  GRRPHICAL  ORTR  -  St  RR  I  NO ,  D I S  T  RNCfc  AND  HEROlNC-  INDICATORS 


TABLE  6.60  MAINTENANCE  OATA  -  TACAN  R/T  UNITS 


V 


WORK  UNIT  COOES 


A-A 

713C1 

A-6 

N/A 

A-7 

71A31 

AV-8 

71871 

F-A 

67171 

F-8 

71*31 

F-1A 

713C1 

P-3 

N/A 

S-3 

N/A 

ORGANIZAT 

ZONAL  LEVEL 

A/C 

FLIGHT 

HOURS 

MFHBNA 

MA/FH 

X10-3 

MTTR 

MMH/MA 

HEN/MA 

MMH/FH 

R  *K 

0  A  I 
NT6F 

A-AM 

35*571 

67.8 

11. A 

1.6A 

3.05 

1.9 

.035 

1.59 

289 

A-6E 

07.56A 

A-7E 

159.61) 

60.5 

2A.7 

1.27 

2.33 

1.8 

.056 

1.35 

52 

AV-8A 

19.396 

25.2 

39.6 

l.AA 

2.90 

2.0 

.115 

2.16 

82 

F-AJ 

115.070 

16.2 

61.7 

1.29 

2.30 

1.8 

•  1 A2 

1.3* 

23 

F-8  J 

18.317 

12.5 

79.9 

1.19 

2.32 

1.9 

.185 

1.31 

22 

F-1AA 

51.286 

78.3 

12.8 

1 . 1 A 

2.39 

2.1 

.031 

1.59 

260 

P-3C 

125,860 

S-3A 

60,552 

INTERMEDIATE  LEVEL 

A  — AN 

35.571 

120.2 

8.3 

2.38 

3.63 

1.5 

.030 

A-6E 

87, 56 A 

A-7E 

159,611 

*6.* 

21.6 

A. 08 

A. 88 

1.2 

.105 

AV-8A 

19,396 

5  A .  0 

18.3 

3.21 

7.9A 

2.5 

•  1A5 

F-*J 

115,070 

19.2 

52.2 

3.88 

5.  A3 

1.  A 

.28* 

F-8  J 

18,317 

19,1 

52.5 

A. 32 

5.51 

1.3 

.289 

F  —  I A  A 

51,286 

177.3 

5.8 

2.99 

A.  66 

1.6 

.027 

P-3C  125,860 
S-3A  60.552 
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FIGURE  6-60  SELECTEO  ORflPHICRL  DRTfl  -  TflCRN  R/T  UNITS 
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T *81 E  6.61  MAINTENANCE  OATA  -  RADAR  ALTIMETER  R/T  UNITS 

WORK  UNIT  COOES 


A-4 

72361 

72364 

A-6 

72361 

72364 

A-7 

72361 

72364 

AV-8 

72281  F-4 

72361 

72364 

F-8 

72241 

72242 

F-14 

72281 

P-3 

N/A 

$-3 

722H1 

ORGANIZATIONAL  LEVEL 

A/C 

FLIGHT 

HOURS 

NFH8HA 

NA/FH 

XI 0-3 

NTTR 

NNH/NA 

NEN/'NA 

HHH/FH 

R*R 

041 

NTBF 

A-4M 

35*571 

78.9 

12.7 

1.47 

2.61 

1.8 

.033 

1.37 

101 

A-6E 

87,564 

18.1 

55.3 

1.20 

2.15 

1.8 

.119 

1.40 

30 

A-7E 

139,611 

30.2 

33.1 

1.29 

2.36 

1.8 

.078 

1.42 

51 

AV-OA 

19,396 

668.8 

1.5 

1.94 

3.84 

2.0 

.006 

2.39 

1,616 

F-4J 

115,070 

28.1 

35. 5 

1.62 

2.98 

1.8 

.106 

1.71 

36 

F-8J 

18,317 

26.1 

38.4 

1.20 

2.23 

1.9 

.086 

1.28 

64 

F-14A 

51,284 

70.3 

14.2 

1.20 

2.38 

2.0 

.034 

1.79 

293 

P-3C 

125, e60 

S-3A 

60,552 

52.8 

18.9 

0.94 

1.39 

1.5 

.026 

1.58 

140 

INTERNED IATE  LEVEL 

A-4M 

35,571 

63.5 

15.  7 

4.06 

5.01 

1.2 

.079 

A-6E 

87, 564 

20.8 

48.1 

2.02 

2.43 

1.2 

.117 

A-7E 

159,611 

31.9 

31.4 

2.16 

2.73 

1.3 

.085 

AV-8A 

19,396 

1,939.6 

0.5 

3.36 

4.36 

1.3 

.002 

F-4J 

115,070 

24.4 

41.0 
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2.64 

1.2 

.108 

F-ej 

18,317 

34.6 

2e  .9 
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2.77 

1.1 

.060 
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51,286 

296.5 

3.4 

1.62 

1.86 

1.1 

.006 

R-3C 

125,860 

S-3A 

60,552 

122.8 

8.1 

4.39 

7.57 

1.7 

.062 

>3 .JaiiB 
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FIGURE  6.61  SELECTED  GRAPHICAL  OATR  -  RADAR  flLT IHETER  R/T  UNITS 


Radar  Altimeter  h/T  Units  (See  preceding  Table  and  Figure  6.61) 
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table  6 .02  maintenance  oata  -  «ao»«  altimeter  indicators 


WORK  UNIT  COOES 


A-4 

72363 

A-6 

72362 

A- 7 

72362 

AV-8 

72282 

F-4 

72  362 

F-e 

N/A 

F-14 

72283 

P-3 

7236C 

S-3 

722H2 

ORGANIZATIONAL  LEVEL 

A/C 

FLIGHT 
HOUR  S 

MFHBMA 

MA/FH 

Xi0'3 

HTTP 

MMH/NA 

nen/ha 

MMH/FM 

R.R 

0*1 

HTBf 

A-4H 

38#  571 

988.1 

1.0 

1.09 

1.L8 

1.8 

.002 

1.46 

2,736 

A-6E 

87#  36 A 

183.6 

6.8 

1.07 

1.79 

1.7 

.012 

1.49 

423 

A-7E 

189,611 

133.8 

6.3 

1.09 

1.88 

1.7 

.012 

1.31 

409 

AV-8A 

19,396 

7A6.0 

1.3 

2. 44 

3.73 

1.5 

.003 

4.98 

1,021 

71 

1 

+■ 

C 

118,070 

177.6 

3.6 

1.03 

1.33 

1.3 

.009 

1.46 

463 

F-8J 

18,317 

F-1AA 

31,286 

166.3 

6.0 

1.07 

2.10 

2,0 

.013 

1.36 

908 

P-3C 

128,860 

201.7 

3.0 

1.17 

1.71 

1.5 

.008 

1.33 

336 

S-3A 

60,852 

99.1 

10.1 

1.13 

1.78 

1.6 

.018 

1.33 

270 

INTERMEDIATE  LEVEL 

A-4H 

35,371 

1,546.6 

0.6 

1.73 

3.96 

2.3 

.003 

A-6E 

87, 36A 

383.7 

2.6 

1.74 

1.92 

1.1 

.005 

A-7E 

189,611 

344.0 

2.9 

2.89 

2.78 

1.1 

.008 

AV-8A 

19,396 

1,212.3 

0.8 

0.88 

0.91 

1.0 

.001 

F-AJ 

113,070 

439. 2 

2.3 

0.82 

0.97 

1.2 

.002 

F-8J 

18,317 

F-IAA 

31,286 

396.3 

1.7 

0.93 

1.01 

1.1 

.002 

P-3C 

128,860 

488.9 

2.1 

2.44 

3.95 

1.6 

.008 

S-3A 

60,532 

284.3 

3.3 

1.23 

2.13 

1.7 

.007 
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FIGURE  6.62  SELECTEO  0R3pHICAL  ORTR  -  RAORR  ALTIMETER  1NOICRTORS 


.13.**  Radar  Altimeter  Indicators  (See  preceding  Table  and  Figure  6.62) 
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TABLE  6.63  MAINTENANCE  OATA  -  OOMl  ER /*  AOAR  R/T  UNITS 


WORK  UNIT  COOES 


A-4 

72381 

A -6 

72381 

A — 7 

73A31 

AV-6 

N/A 

F-A 

N/A 

F-8 

N  /  A 

F-l  A 

N/A 

P-3 

72342 

S-3 

727H3 

organizational  level 

A/C 

FLIGHT 

HOURS 

MFHSHA 

HA/FH 

U0-3 

HTTR 

NHH/NA 

HEN/HA 

flHH/FH 

R*R 

0  A I 
ntbf 

A-4H 

35#  571 

1,616.9 

0.6 

1.9A 

4.04 

2.1 

.002 

1.60 

1,547 

A-6E 

87, 56  A 

32.3 

30.9 

1.39 

2.32 

1.7 

.072 

1.52 

36 

A-TE 

154,611 

AO. 3 

2  A .  6 

I.A2 

2. 74 

1.9 

.068 

1.75 

61 

A  V  -  8  A 

19, 396 

F-AJ 

115,070 

F-8J 

10,317 

F-1AA 

51,286 

P-3C 

125,860 

307,0 

3.3 

1.67 

3.0A 

1.8 

.010 

2.01 

520 

S-3A 

60,552 

118.7 

8  •  4 

2,20 

A. 58 

2.1 

.039 

3.37 

17C 

INTERMEDIATE  LEVEL 

4  — AN 

35,571 

1,368.1 

0.7 

9.A9 

9.90 

1  .0 

.007 

A-6E 

87, 56  A 

3  A  ,  6 

28.9 

A. 22 

5. 54 

1.3 

.160 

A-7E 

159,611 

52.2 

19.2 

3.32 

A.  96 

1.5 

.095 

AV-8A 

19,396 

F-*J 

115,070 

F-8J 

18,317 

F-IAa 

51,286 

B-3C 

125,860 

A28.1 

2.3 

3.13 

3. 74 

1.2 

.009 

S-3A 

60,552 

180.2 

5.5 

8.33 

13  .20 

1.6 

.073 
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ixiEniac*. 


SELECTEO  GRAPHICAL  DATA  -  OGPPLER/RAOAR 


Doppler/Radar  h/T  Units  (See  preceding  TaDle  and  Figure  6.63) 
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Specify  that  BIT/BITE  previsions  satisfy  all  requirements  for  after  Installation  cheeks. 


Ti8l£  4,64  MAINTENANCE  OATA  -  OOMLER/RAOAA  ANTENNAS 


WORK  UNIT  COOES 


A-4 

72382 

A -6 

72451 

A- 7 

73A32 

av-8 

N/A 

F-4 

N/A 

F-8 

N/A 

F-14 

N/A 

P-3 

726A1 

S-3 

N/A 

ORGANIZATIONAL  LEVEL 

A/C 

FLIGHT 

HOURS 

MFHBNA 

HA/FH 

*10-3 

MTTR 

MMH/MA 

MEN/MA 

NMH/FH 

RaR 

OaI 

MTBF 

A-4N 

35,571 

17,785.3 

0.1 

1.65 

2.65 

1.6 

.000 

1.80 

35,571 

Ui 

c 

1 

8  7, 36 A 

4,864.7 

0.2 

3.47 

6.94 

2.0 

.091 

4.34 

3,473 

A-7E 

159,611 

364.6 

2.6 

2.90 

6.04 

2.1 

.016 

3.33 

798 

AV-f  A 

19,396 

f-aj 

115,070 

F-e  j 

18,317 

F-14A 

51,286 

P-JC 

125,860 

130.9 

6.6 

2.20 

4,33 

2.0 

.029 

3.33 

207 

S-3A 

60,552 

INTERMEDIATE 

'  u VEL 

A  — AN 

35,371 

33,371.0 

0.0 

5.00 

3.00 

1.0 

.000 

UJ 

1 

<r 

87, 56 A 

4,608.6 

0.2 

6.08 

8.53 

1.4 

.002 

A-7E 

139,611 

389.0 

1.7 

3.12 

4.79 

1.5 

.008 

AV-8A 

19,396 

F-AJ 

115,070 

F-0J 

18,317 

F-1AA 

51,286 

p-3C 

125,660 

772.1 

1.3 

4.78 

8.73 

1.8 

.011 

S-3A  60.552 
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13-6  Doppler/Radar  Antennas  (See  preceding  Table  and  Figure  6.6*t) 
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TA8te  6.65  MAINTENANCE  OATA  -  RAOAR  CONTROL  BOXES 


WORK  UNIT 

COOES 

A— A 

72  3  8  A 

A-6  N/A 

A-7 

73  A3  3 

Av-a 

N/A  F-A 

N/A 

P-8 

N/A 

P-1A  N/A 

F-3 

N/A 

S-3 

729F2 

ORGANIZATIONAL  level 

A/C 

PLIGHT 

na/fh 

HOURS 

NPHBNA  X 10-3 

MTTR 

NMH/MA 

MEN/HA 

MNH/FH  R  >R 

0  A  I 
MTBF 

A— AN 

35,571 

7, 11A.2  0.  1 

1.30 

2.60 

2.0 

•000  1.30 

8,893 

A— 66 

8  7, 56  A 

A-7g 

159,611 

1 5 A  ,  5  6.5 

1.30 

2.A2 

1.9 

•016  1.63 

296 

AV-8A  19,396 
P-AJ  115,070 
F“8J  18,317 
P-lAA  51,286 
P'3C  125,860 


S-3A 

60,552 

96.9  10.3 

1.41 

2.A6 

1.7 

.025 

a-an 

A-6E 

35,571 

87, 56A 

INTERMEDIATE 

7, 1 1 A. 2  0.1 

LEVEL 

6.20 

7.20 

1.2 

.001 

A-76 

AV-8A 

159,611 

19,396 

256.2  3.9 

2.A8 

3.A2 

1 .  A 

.013 

P-AJ 

115.070 

P-8J 

18,317 

P  —  1  A  A 

51,286 

P-3C 

125.860 

S-3  A 

60,552 

171.1  5.8 

A. 33 

7  .  A9 

1.7 

.  OAA 
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FIGURE  6.65  SELECTED  GRAPHICAL  ORTA  -  RRORR  CONTROL  BOXES 


•1M  bOMb  NAVIGATION  AND  WEAPONS  CONTROL  SYSTEMS 
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equipmen 


TABLE  6.66  MAINTENANCE  DATA  -  RAO Aft  ANTENNAS 

WORK  UNIT  COOES 


A-4 

N/A 

A-6 

74J4E 

A- 7 

73  A 1 1 

A  V— 8 

N/A 

F-4 

74241 

76231 

p-e 

N/A 

P-14 

N/A 

P-3 

N/A 

S**  3 

N/A 

ORGANIZATIONAL  LEVEL 


A/C 

PLIGHT 

HOURS 

MFH8MA 

MA/PH 

X 10-3 

MTTR 

MMH/MA 

MEN/MA 

HHH/FH 

R+R 

0  6  I 
HTBF 

A-4M 

33,571 

A-6E 

87,564 

A-7E 

139,611 

86.2 

11.6 

2.13 

4.42 

2.1 

.031 

2.86 

97 

AV-8A 

19,396 

-r 

i 

U- 

113,070 

2,094.8 

0.3 

2.38 

4.89 

2.1 

.002 

2.25 

2,448 

F-8J 

18,317 

F-14A 

31,286 

P-3C 

129,860 

3-3  A 

60,352 

INTERMEDIATE 

LEVEL 

A— 4M 

3  3,377, 

A-66 

87,564 

87,564.0 

0.0 

»-• 

• 

o 

o 

1.00 

1.0 

.000 

> 

1 

m 

159,611 

114.3 

8.8 

5.34 

8.43 

1.4 

.074 

AV-0A 

19,396 

F-4J 

113,070 

2,171.1 

0.3 

6.80 

10.74 

1.6 

.005 

P-8  J  18,317 
P-14A  31,286 
P-3C  123,860 
S-3A  60,332 
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FIGURE  6-66  SELECTEO  GRAPHICAL  OATA  -  RADAR  ANTENNAS 
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TA81.S  6.67  maintenance  OATA  -  PONER  SUPPLIES 

WORK  UNIT  COOES 


A -4 

N/A 

A- 6 

7434H 

A-7 

7  3  A  i  3 

AV-S 

N/A 

P-4 

7424A 

742  4  L  7424N 

74243 

74237 

P-8 

74433 

P-14 

74A61 

P-3 

N/A 

S-3 

Ht  A 

organizational  level 

A/C 

PLIGHT 

HOURS 

MPH8MA 

NA/PH 

XI 0-3 

MTTR 

NNH/MA 

MEN/MA 

nhh/ph 

R*R 

0  ♦  I 
MTBF 

A-4H 

33,371 

A-6E 

87.564 

A-7E 

1 36#  6 1 1 

125.6 

8.0 

2.14 

4.32 

2.0 

.034 

2.63 

130 

A  V  —  8A 

16,396 

P-4  J 

113,070 

485.3 

2.1 

1.48 

3.12 

2.1 

.006 

1.63 

339 

►-aj 

18,317 

234.4 

3.9 

2.38 

4.65 

2.0 

.018 

3.27 

346 

P-X4A 

31,286 

233.9 

3.9 

1.32 

3.08 

2.3 

.012 

2.21 

435 

P-3C 

125,860 

S-3A 

60,332 

INTERMEDIATE 

LEVEL 

A-4M 

33,371 

A-6E 

87,364 

A-7E 

139,611 

123.2 

8.1 

4.62 

6.46 

1.4 

.032 

AV-8A 

19,366 

P-4J 

113,070 

413.9 

2.4 

3.43 

4.75 

1.4 

.011 

P-8  J 

18,317 

469.7 

2.1 

0.84 

1 .02 

1.2 

.002 

P-I4A 

31,286 

326.7 

3.1 

3.31 

7.66 

1.4 

.023 

P-IC 

123,860 

S-IA 

60,332 

6-710 


FIGURE  6-67  SELECTED  QRRPHICRL  DRTR  -  POWER  SUPPLIES 
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TABLE  6.68  MAINTENANCE  DATA  -  TRANSMITTERS 


WORM  UNIT  COOES 


A- 4 

N/A 

A- 6 

74148 

A-7 

73A12 

► 

< 

i 

a* 

N/A  F— 4 

N/A 

F-8 

N/A 

F-14 

74A13 

P-3 

N/A 

S-3 

N/A 

ORGANIZATIONAL  LEVEL 

A/C 

FLIGHT 

HOURS 

HPHBMA 

MA/FH 

X10-3 

MTTR 

MMH/MA 

MEN/MA 

MMH/FH  R  *R 

0*1 

MTBF 

A-4M 

33.371 

A-6E 

87,564 

29,188.0 

0.0 

7.1» 

12.17 

1.7 

.000  2.00 

87,364 

► 

1 

m 

139,611 

163.4 

6.1 

2.26 

4.38 

2.0 

.028  2.73 

174 

AV-8A 

19,396 

F-4J 

113,070 

F~8J 

18,317 

F-14A 

31,286 

33.3 

28.3 

2.17 

6  •  0  8 

2.8 

.172  3.2b 

48 

P-3C  123.860 
S-3A  60.532 


INTERMEDIATE  LEVEL 


A-4H 

33,571 

A-6E 

87r 364 

43,782.0 

0.0 

4.50 

4.50 

1.0 

.000 

A-7E 

139,611 

161.5 

6.2 

5.22 

7.63 

1.5 

.047 

AV-8A 

19,396 

F-4J 

115.070 

F-8J 

18,317 

F-14A 

51.266 

41.1 

24.3 

5.22 

7.51 

1.4 

.  183 

P-3C 

125,860 

S-3A 

60,552 

<;  7i3 


FIGURE  6.88  SELECTEO  GRRPHICAL  OflTR  -  TRANSMITTERS 


WORK  UNIT  CODES 


[fflonuMnn 


TD 

C 

(T) 


D 

r«U 


-y 

o 

L 

a 

v 

o> 

CO 


o 

L. 

a» 

4-1 

4-> 

F? 

'0 


r'1 


■-C 


Z 


i 

c/5 


z 

TO 

I 

u- 


2  *» 
3  5 

g  5 


*g  2> 

* 


<B 


TJ  1U  <M 

w  u  n 

L.  «J 

a<  i. 

\J  In  4> 

«  0  f 

§  -  § 

O  i- 
bO  45 

4'  «  “ 

L.  S  « 

,8  * 

2  Jc  5 
5-S 

O  X 
n3  4J  ^ 

s  ■ 

"  M 

a  J  > 

5  5  £ 

5  X2  05 
7  fl  'H  I- 

‘  x:  x: 
“■  M  *  ** 


o  w 


TD  C 

c  rtl  a 

bO  05 

<i)  .ID 

Z  +> 

CO 

O  W 


U) 


r}  o  a 

O  -H 
X 

?2  i 

£X  V.  Q. 


41  H  C 


z 

sz 

<B 

•H 

C 

o 

05 

0 

►H 

CO  • 

0) 

x: 

•H 

C/5 

c 

O 

4-> 

■4J 

CO 

c 

CTJ 

=3 

0) 

c 

U 

5  5 

L. 

•H 

rM 

00 

45 

«tj 

►M 

ro  > 

<m 

4J 

Q 

C 

Cm 

45 

CO 

4-> 

<B  X 

•H 

4J 

c 

o 

CO  0> 


rH  TJ 


I>  (0  rn  •— <  05 

O  4}  ‘H 
•-}  *j  ?)  ■= 


J  IP  3  1.  *■ 

-  S  O  c 

<J  e  ffl  O 
rtj  “  «h 
*>  M  ^ 
Ifl  O  CO 

rr^  co  ro 


l: 

°  m 

3 

n  rr 
05 

2  <u 

<t  £ 

-£>  3 


CO  CO 


■H 

U 

J- 

b0 

3 

o 

•o 

05 

L. 

<TJ 

s 

■M 

4- 

{- 

CO 

•M 

rH 

-XD 

1 

x: 

05 

TD 

X 

o 

a. 

B 

«* 

05 

x: 

•i-l 

c 

0 

a 

L. 

a 

a 

(B 

CO 

TD 

C 

D 

o 

o 

CJ 

(B 

*-> 

S- 

4-> 

1 

3 

CO 

0) 

x: 

a 

O 

4-> 

O 

CO 

•  M 

*-> 

o 

TD 

Cm 

05 

ao 

ai 

U 

05 

TD 

i — 

co 

'0 

t- 

C 

• _ « 

*D 

4_> 

m 

05 

>Tt 

ITJ 

L, 

av 

rT 

co 

05 

•1» 

c 

•0 

-M 

.  H 

4J 

m 

05 

t 

i  1 
«C1 

H 

« » 

1  ' 

4-1 

»  1 

i  < 

l/l 

O' 

U. 

CO 

iD 

<a 

Itl 

0) 

u’ 

M 

4) 

0> 

a 

m 

C5 

u 

t. 

o 

L. 

05 

CB 

Q. 

(B 

4J 

4-5 

hZj  vi 

rl  ’ 

Vi  f 
0>  (t 
TD  4- 
ir 
4) 

jS  ^ 
*>  L 


C 

r0  41 
E  <n 
3 

0) 

§1! 

X  u 
13  T? 


§0  rj 

c 

no 

O 

8- 
m  « 

4J  TD 

O  C 
C  3 
C  O 
(0  L. 
O  bQ 


t«0  ,w 

•M 

05  TD 
3  0) 

i-H 

r—* 

n  ra 
o  ^ 
.c  <2 

*  s 

<n 


c  ” 

.5  § 

CO 

0)  4) 

•o  £ 


05 

£. 

TD  3 
05  C0 
05  c 
C  (U 


6215 


Adctititraily  provide  mechanical/ electrical  means  to  aid  the  technician  ir.  the  removal/reclaceoent  action 


TASLE  6.69  MAINTENANCE  OATA  -  INDICATORS 

WORK  UNIT  COOES 


A -A 

N/A 

A-6 

7ZX1E 

72*EC 

A-7 

73A15 

Av-e 

N/A 

F-* 

7*2*8  7*2  AC 

7*258 

p-e 

7**56 

F-i* 

7*A53 

P-3 

732A1 

S-3 

738*3 

ORGANIZATIONAL  LEVEL 

A/C 

PLIGHT 

HOURS 

MPHBHA 

NA/FH 

X  10— 3 

HTTP 

NHH/MA 

NIN/NA 

HHH/FH 

R+R 

0*1 

NT8F 

A-*N 

35, 571 

A~6  6 

67,56* 

116.9 

8.6 

1.5* 

3.0* 

2.0 

.026 

1.88 

182 

A-7E 

159,611 

63.5 

15.7 

1.67 

3.32 

2.0 

.052 

2.13 

96 

AV-8A 

19,396 

F-*J 

115,070 

561.3 

1.8 

1.62 

3.31 

2.0 

.006 

1.72 

622 

F-8J 

18,317 

38.3 

26.1 

1.95 

3.75 

1.9 

.ooe 

2.86 

61 

F-1*A 

51,286 

*7.6 

21.0 

1.29 

3.03 

2  .* 

.06* 

2.07 

79 

R-3C 

125,860 

13*. 8 

7.* 

l.*l 

2.20 

1.6 

.016 

1.95 

258 

S-3A 

60,552 

30x8 

32.* 

1.51 

2.93 

1.9 

.095 

2.37 

7* 

INTERMEO IATE 

LEVEL 

A-*N 

35,571 

A-6E 

87,56* 

162.2 

6.2 

*.36 

7.18 

1.6 

.0** 

A-76 

159,611 

99.8 

10.0 

*.58 

6.67 

1.5 

.067 

A  V-8  A 

19,396 

P-*J 

115,070 

852.* 

1.2 

*.5* 

6.07 

1.3 

.007 

P-8  J 

18,317 

71.0 

l*.l 

3.32 

*.77 

1.* 

.067 

P- 1  A  A 

51,286 

80.8 

12.* 

5.32 

7.38 

1.* 

.091 

°-3C 

125,860 

3*5.8 

2.9 

5.00 

6  •  6  6 

1.  3 

.019 

S-3A 

60,552 

71,6 

1*.0 

3.97 

5.35 

1.3 

.075 

6  716 


- 3C  S-3R 


6-218 


T-'TT'TFTi 


r*8Lf  ft. 70  MAINTENANCE  OATA  -  CONTROLS.  I  AO  AH  SET 

WORN  UNIT  COOES 


A -A 

N/A 

A- 6 

72Y1R 

A- 7 

73A10 

AV-8 

739N6 

F-A 

7A2AE 

7A25E  F-8 

N/A 

F-1A 

7AA51 

P-3 

N/A 

S-? 

N/A 

ORGANIZATIONAL  LEVEL 

A/C 

FLIGHT 

HOURS 

NFHBKA 

NA/FH 

X10-3 

NTTR 

MNH/NA 

NEN/HA 

MHH/FH 

RaR 

0  a  I 
NTBF 

A— AN 

35.571 

A-ftE 

87.56A 

8, 756. A 

0.1 

1.76 

3.17 

1.8 

.000 

1.17 

21,891 

A-7E 

159.611 

5 1 A  .  9 

1.9 

1 . 2  A 

2  •  3  A 

1.9 

.005 

1.65 

950 

AV-8A 

19.396 

17A.7 

5.7 

1.96 

3.50 

1.8 

.020 

2.39 

52  A 

F- AJ 

115,070 

6,768.8 

0.1 

0.99 

1 .8A 

1.9 

.000 

1.A7 

lA.seA 

F-OJ 

18,317 

F-1AA 

51,286 

208.5 

A.  8 

1.03 

2.07 

2.0 

.010 

1.77 

A38 

P-3C 

125,860 

S-3A 

60,552 

INTERMEDIATE 

LEVEL 

A-AN 

35,571 

A-hE 

8  7, 56  A 

29.188.0 

0.0 

5.33 

6.00 

1.1 

.000 

A—  7  E 

159,611 

1.071.2 

0.9 

3.70 

5.03 

1  .  A 

.005 

A  V  —  8  A 

19,396 

307.9 

3.2 

5.80 

7.79 

1.3 

.025 

F-A  J 

115,070 

8,851.5 

0.1 

6.28 

8.55 

1 .  A 

.001 

F-9  J 

18.317 

F  - 1  A  A 

91,286 

A  79 . 3 

2.1 

2.59 

3.78 

1  .  5 

.008 

P-3C  125.860 
S-3 A  60.552 


(i 


I-4K  fl-6£  fl-7E  BVBM  F-4J  F-*J  FS4*  F-3C  S-3*  *- 4(4  *-«£  *-3E  *«M  F-44  F-tJ  F  14(1  F-3C  6-3* 


cc 


(5-220 
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TABLE  6  > 71  MAINTENANCE  DATA  -  SWEEP  GINS/FROCESSQRS/OATA  CONVERTERS 


WORK  UNIT  COOES 


A~A 

N/A 

k~b 

TI697 

A-7 

7IA16 

AV-8 

N/A 

F-6 

N/A 

r-e 

N/A 

N/A 

F-3 

73X1N 

f-1 

71831 

736N2 

ORGANIZATIONAL  LEVEL 

A/C 

FLIGHT 

HOURS 

HFH8NA 

H  A/PH 
X10-3 

NTTR 

PlHH/NA 

HEN/NA 

3MH/FH 

R*R 

0  A  I 
HT8F 

A-6H 

39,571 

A-66 

8  7  ,966 

1A6.9 

6.8 

1.76 

3.93 

2.0 

.026 

2.07 

123 

A~7E 

199,611 

109.1 

9.9 

2.13 

6.21 

2.0 

.060 

2.69 

126 

AV-8A 

19,396 

F-6J 

119,070 

F-8J 

18,317 

F-1AA 

91,286 

P-3C 

129,860 

67.9 

20.9 

2.00 

3.00 

1.9 

.063 

2.63 

99 

S-3A 

69,952 

33.8 

29.6 

1.37 

2.23 

1.6 

.066 

2,22 

61 

INTERMEDIATE  level 

A-A« 

39,971 

A-5E 

87,  9<6A 

110.3 

9.1 

A. 99 

7.32 

1.6 

.066 

*> 

i 

m 

199,611 

12A.9 

8.0 

A  o  9  A 

6.18 

1.6 

.090 

iV~8A 

19,396 

F-AJ 

119,070 

F-ej 

18,317 

F-IAA 

91,286 

F-3C 

129,860 

102.8 

9.7 

1.18 

1.33 

1.1 

.013 

S-3  A 

60,552 

51. A 

19, A 

3.69 

6.17 

1.7 

.120 

fi  772 


Sueep  ufcnera tors /Processors/Data  Converters  (See  preceding  Table  and  Figure  6.71) 
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table  t.rz  maintenance  oata  -  tacticaudigital  computers 


WORK  UNIT  COOES 


A-A 

N/A 

A-6  N/A  A-7 

73A21 

AV-8 

N/A  R~A 

N/A 

F-8 

N/A 

F-1A  7AAA6  P-3 

N/A 

S-3 

N/A 

ORGANIZATIONAL  LEVEL 

A/C 

flight 

HOURS 

NA/FH 

MFH8MA  *10-3  MTTR 

MMH/MA 

MEN/MA 

MMH/FH  R*B 

□  ♦I 
mtbf 

A-AN 

39*971 

A-eE 

87*  96 A 

A-7E 

199, 611 

A9.1  20. A  1.81 

3.7A 

2.1 

.076  2.A1 

109 

A  V-8A 

19*396 

F-AJ 

119*070 

F-B.ll 

18*317 

F  — 1 A  A 

91*286 

193.9  9.2  1.09 

2.39 

2.2 

.012  1.99 

765 

P-3C 

129*860 

S-3A 

60*992 

INTERMEDIATE  LEVEL 

A-AM 

39.971 

A-6E 

87*  96A 

A-7E 

199*611 

90.1  11.1  3.96 

B.A9 

2.1 

•  09A 

AV-8A 

19,396 

F-AJ 

119*070 

F-8J 

16*317 

F  —  1  A  A 

91*286 

377.1  2.7  3.76 

9.0A 

1.3 

.013 

F-3C 

129*860 

S-3A 

60*992 
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FIGURE  6.72  SELECTEO  GRAPHICAL  OATR  -  TACT 1CRL/OIGITRL  COMPUTERS 


preceding  Table  and  Figure  6.72) 


T*aie  3.73  NAINTENANCE  DATA  -  TACTICAl/OICim  COHRUTiR  CONTROLS 

WORK  UNIT  COOES 


A-* 

N/A 

A- 6  N/A  A-7 

7SA22 

AV-8 

N/A  F-* 

N/A 

F-8 

N/A 

F-l*  7*AS2  M 

N/A 

s-s 

N/A 

ORGANIZATIONAL  LEVEL 

A/C 

FLIGHT 

HOURS 

HA/FH 

NFHBNA  *10-3  NTTR 

RFM/NA 

HEN/HA 

NNH/FH  R ♦# 

0*1 

HT8F 

A-*H 

35*971 

A-6E 

87*56* 

A-7E 

199*611 

13*..  5  7.*  1.51 

2.87 

1.9 

.021  1.97 

29* 

AV-8A 

19*396 

F-AJ 

115*070 

F-8J 

18*317 

f-1*a 

51*286 

193.1  6.9  1.11 

3.25 

2.9 

.021  1.17 

276 

p-3C 

129.860 

S-3A 

60.592 

INTERNEOIATE  LEVEL 

A-*H 

35,571 

A-6E 

87,96* 

A-7E 

159,611 

266."  3.7  *.07 

8.36 

2.1 

.031 

AV-8A 

19*396 

F-AJ 

115, C70 

F  -0j 

18.317 

F  —  1  A  A 

51,20* 

337.*  3.0  3.02 

*.02 

1.3 

.012 

P-3C 

125,860 

S— 3* 

60*552 
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Tactical/Digital  Coaputer  Controls  (See  preceding  Table  and  Figure  6.73) 


T *81 E  6.74  MAINTENANCE  DATA  -  HEAO-UP  PILOT  OISPLAT  UNITS 


WORK  UNIT  CODES 


A -4 

N/A 

A-6 

72911 

A-7 

73A41 

AV-8 

739Z1 

P-4 

N/A 

*w 

1 

CD 

N/A 

F-14 

N/A 

P-3 

N/A 

S-3 

N/A 

ORGANIZATIONAL  LEVEL 

A/C 

FLIGHT 

HOURS 

MFHiMA 

MA/PH 

X10-3 

MTTR 

MHH/MA 

men/ma 

MMH/PH 

«♦« 

0*1 

MTBF 

A-4M 

39,971 

► 

1 

a 

m 

67*964 

18.6 

93.8 

1.31 

2.61 

2.0 

.140 

1.66 

38 

A-7E 

199*611 

37.4 

26.8 

1.98 

3.10 

2.0 

.083 

2.06 

90 

AV-0A 

19*396 

78.9 

12.7 

2.87 

9.04 

1.8 

.064 

4.79 

199 

P-4  J 

119,070 

F-0J 

18*317 

F-14A 

91*206 

P-3C 

129*060 

S-3A 

60*992 

INTERMEDIATE  LEVEL 

A-4M 

39,971 

A-6E 

87,964 

39.1 

20.9 

9.31 

7.48 

1.4 

.213 

A-7E 

199*611 

94.1 

18.9 

3.94 

6.79 

1.9 

.126 

AV-0A 

19*396 

170.1 

9.9 

2.81 

4.93 

1.8 

<029 

P-4 J  119*070 
P-0 J  18*317 
P-14A  91*286 
P-3C  129*060 
S-3A  60*992 
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FIGURE  6.74  SELECTEO  GRAPHICAL  OATH  -  HEAC-UP  PILOT  OISPLAY 


6.14.10  Head-Up-Pilot  Display  Units  (See  preceding  Table  and  Figure  6.74) 
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tme  6,73  ha intcnanc e  oata  -  inertial  measurement  sit  rower  surrlies 


NORN  UNIT  COOES 


A-4 

N/  A 

A-6 

73491 

A- 7 

73AS4 

Av-e 

T39W8 

F— 4 

N/A 

F-e 

N/A 

R-14 

734H2 

F-3 

73486 

S-l 

734H2 

ORGANIZATIONAL  LEVEL 

A/C 

FLIGHT 

HOURS 

NFH8HA 

NA/FH 

*10-3 

NTTR 

NHH/NA 

HEN/HA 

HHH/FH 

A«r 

0*1 

HT8F 

A-*r 

35,371 

A-6E 

87,56* 

63.9 

19.3 

2.06 

4.42 

2.2 

.067 

2.61 

103 

A- 76 

159,611 

34.5 

28.9 

1.86 

3.63 

1.9 

.105 

2.13 

64 

av-sa 

19,396 

139.3 

7.2 

1.88 

3.40 

1.8 

.02* 

3,23 

146 

F-4J 

113,070 

F-8J 

18,317 

F-14A 

31,286 

30.4 

32.9 

1.28 

2.64 

2.1 

.087 

1.39 

48 

P-3C 

123,860 

84.3 

11.9 

1.48 

2.11 

1.4 

.023 

2.11 

218 

S-3a 

60,332 

45.9 

21.8 

2.72 

3.16 

1.9 

.112 

2.05 

139 

INTERMEDIATE  LEVEL 

A-4M 

33,371 

A-6E 

87,36* 

79.4 

12.6 

4. S3 

7.03 

1.9 

.089 

A-7F 

139,611 

30.6 

19.7 

8.36 

11.11 

1.3 

.£19 

AV-8A 

19,396 

128.3 

7.8 

5.88 

8.99 

1.9 

.070 

F-4J 

113,070 

F-8J 

ia.3’,7 

F-14A 

51,236 

36,4 

27.3 

3.40 

7,18 

1.3 

.197 

R--3C 

125,860 

178.5 

5,6 

5.22 

7.35 

1.4 

.041 

S-3A 

60,332 

64.0 

13.6 

6.27 

9.26 

1.5 

.143 

li  V  M 


<  it  ■ 
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SELECTEO  ORfiPHICflL  ORTfl  -  INERTIAL  MEASUREMENT  SET  FOMER  SUPPLIES 


Irertiai  Measurement  Set  Power  Supplies  (See  preceding  Table  _nd  Figure  6.75) 


r 


CO 

ON 


CO 

CaJ 

O 

O 

cj 


ac 

o 


<*5 

rO 


on 

•ST 

on 


V4? 

I 


<M 

X 


vO 

bu 


CO 

I 

cu 


X 

-=r 

iO 


i 

c*- 


Q  B  H 

4J  pH  «) 
P 


>»  b. 

n  Q3  o 


W  B  I)  W  O  fl  8  ^ 

p  h  o  t,  n  j  S 

S3ff*8o 5  .  *  „  3  fl 
5  5  ®  a  5  •  I  *  5  3  -  I 


„  *  • 

£  ■♦-»  c  5 


|  8  8 

o  S  ‘ 

O 

*>  A 


A 

b 


XJ 


5"  O  "  A  4)  *J  5), 

>  4)  4)  <H  £  n 

-  A  E.  A  ^  A  1  >*■ 

CO  Q  3  .  o"  o  4)  -o  (rt 

b  *-*  b  *  ^  A  b  3  V 

3  *■>  rrl  ^  a,  ph  a  x: 

o  v  g  f- 

'  >  4)  2  O  •*  A  ° 

-  ^  * 


-  * 

T*6*«A«bCApA.iJM 
C  A  *  >  3  -HB  rt  S 

A  >  A  Fr  .  2  ^  ^  £  ■H 


CO 

CO 


o 

*0 


2  I 

1 

4) 

4-> 

00 

TH 

C 

a. 

P 

o 

O 

X 

rz 

A3 

5 

O 

•M 

jZ 

o 

A 

pH 

ja 

pH 

I) 


4) 

C 

A 


*1 

-8  i i 

s 

A  *H 

j0| 

pH 

a 

0 

w 

4» 

A 

pH 

m  « 

2  *s 

A  " 
pH  b 

*H  o 

pH 

A  2 

pH 

A 

i 

*» 

A 

A 

O 

C 

A 

pH 

jC 

A  *-» 

C 

b 

O  JC 

A 

pH  4J 

J 

b 

A 

<■>  *4 

3  * 

pH 

®  g 

3 

C 
*»  A 

c 

A 

C  pH 

A  L 

c 

4i 

tK 

b 

A 

S  SL 

A  M 

4-> 

•H 

>  A 

c 

*> 

C 

tt 

A 

O  HJ 

£ 

A 

o  A 

a. 

a? 

o 

c  “• 

pH 

0 

■*H 

4) 

+> 

■ 

► 

0 

4) 

■O  b 

•o 

x: 

40 

A  <M 

4H 

b 

3 

A  t, 

4) 

0 

3  o 

X 

C 

4J 

■*-» 

b 

3 

b. 

A 

A 

> 

be  si 

icted 

•o 

•H 

c 

A 

A 

A 

C  • 

«  b 

A  M 

B  a, 

41 

JG  M 

A 

b 

A  V 

4J  . 

O 

b  XZ 

pH  .  • 

*-> 

'J 

V 

CK  O 

B 

Qu  r- 

O  « 

rj  t:  ^ 

c 

a  fl 

J  *■  n 

c 

A 

o 

2  2  o 

o 

a*  a 

®  «c  A 

■o  >, 

4'  o 

rH 

A 

b 

4) 

b.  C 

c 

r  X3 

>»  o  o 

a 

C  A 

a  •h 

a 

O  4^ 

c  S  •*-> 

•H  A 

A  A  A 

•o 

A  b 

3  pH  O 

c 

**H  UO 

c  >  O 

A 

>  A 

A  A  mH 

O  -*J 

b  f  < 

-* 

b  c 

b.  A 

O 

a  pH 

<  .c 

A 

b 

40 

X 

W  c 

»20  a 

b- 

{*<  'H 

H  «  4  > 

o 

►H  X> 

£  JJ  (B 

CO  3 

4) 

\  pH 

•j  5  0 

4) 

H  O 

*  c  -3 

i  2 

3 

H-4  c 

00  -H 

A 

P  -3 

40 

— 

A 

A  A 

A  ^  3 

b 

b  4-2 

b  A  o 

3 

•o  kZ 

pH  fi  £Z 

O 

3  A 

3  00 

V 

7  a 

\X  A 

c 

A  a 

41  H  - 

c*J 

ac  b 

K  H  (« 

•H 

*3  A 

3 

A  *J 

cr 

a.  « 

C) 

>f  >v 

b 

A  tn 

6-236 


TABLE  A. 76  MAINTENANCE  DATA  -  inertial  measurement  set  computers 

WORK  UNIT  COOES 


A-A 

N/A 

A-6  N/A  A-7 

N/A 

A  V-8 

N/A  F-A 

N/A 

p-e 

N/A 

F-IA  N/A  P-3 

73AF7 

S-3 

73AH3 

ORGANIZATIONAL  LEVEL 

A/C 

FLIGHT 

HOURS 

NA/FH 

HFHBMA  X10-3  NTTR 

HHH/HA 

MEN/MA 

mmh/fh  r*r 

0*1 

NTBF 

A-AM 

35#  571 

A-6E 

87  »  96 A 

A-7E 

199,611 

A  V-8  A 

19,396 

F-AJ 

119,-070 

F-8J 

18,317 

P-lAA 

51,266 

P-3C 

125,860 

59.0  17.0  1.66 

2.A1 

1.5 

. 0 A  1  2.27 

12A 

S-3A 

60,992 

19.1  92.3  1.A5 

2. AO 

1.7 

.129  2.03 

91 

INTERMEDIATE  LEVEL 

A-AM 

35,571 

A-6E 

87#  56A 

A-7E 

199,611 

AV-8A 

19,396 

F-AJ 

119,070 

F-ej 

18,317 

F-1AA 

51,286 

F-3C 

129,860 

99.7  10. A  A. 02 

5.97 

1  .  A 

.098 

S-3  A 

60,992 

A2.1  23.8  A. 03 

7, A3 

1.8 

.177 
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FIGURE  6-76  SELECTED  GRAPHICAL  DATA  -  INERTIAL  MEASUREMENT  SET  COMPUTERS 


Inertial  Measurement  Set  Computers  (See  preceding  Table  and  Figure  6.76) 
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TABLE  6.T7  MAINTENANCE  OATA  -  INERTIAL  MEASUREMENT  UNITS 

WORK  UNIT  CODES 


A-4 

N/A 

A-6 

73455 

A- 7 

73A91 

AV-8 

739W1 

F-4 

N/A 

F-8 

N/A 

F-14 

734H1 

P-3 

N/A 

S-3 

734M1 

0R6ANI2ATI0NAL  LEVEL 

A/C 

FI XfiHT 
HOURS 

MFH8MA 

MA/FH 

UO-S 

MTTR 

HMH/MA 

HEN/MA 

MMH/FH 

M 

041 

MTRF 

A-4N 

35,371 

A-6E 

87,564 

46.4 

21.6 

2.63 

5.64 

2.1 

.122 

3.80 

108 

A-7E 

159,611 

37.2 

26.9 

2.06 

4.10 

2.0 

.110 

2.76 

96 

AV-8A 

19#  396 

373.0 

2.7 

3.48 

7.09 

2.0 

.019 

9.84 

1,021 

F-4J 

115.070 

F-8  J 

18.317 

F-14A 

31.286 

23.4 

39.4 

1.38 

3.13 

2.3 

.124 

1.96 

66 

P-3C 

129.860 

5-3A 

60.952 

91.6 

19.4 

4.13 

3.75 

1.8 

.073 

2.91 

120 

INTERMEDIATE  LEVEL 

A-4M 

39.971 

A-6E 

87,564 

98.8 

10.1 

8.31 

12.87 

1.5 

.130 

A-7E 

139,611 

82.8 

12.1 

8.24 

13.08 

1.6 

.196 

AV-8* 

19,196 

1,492.0 

0.7 

2.54 

4.23 

1.7 

.003 

F-4J 

115,070 

F-8J 

18.317 

F-14A 

51.286 

49.8 

20.1 

8.00 

18.46 

2.3 

.371 

p_3C 

125,860 

$-3  A 

60.592 

96.  4 

10.4 

10.27 

18.46 

1.8 

.191 
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FIGURE  6.77  SELECTEO  GRAPHICAL  ORTR  -  INERTIAL  MEASUREMENT 


1H.13  Inertial  Measurement  Units  (See  preceding  Table  ana  Figure  6.77 


T— T 


A)  IQ  • 
G  La  -H  A) 

•H  <d  JC  »l 

ft  3  £  ■ 

.O  *>  00  O  4) 
4)  f 

2  bo  >  -  *1 

<5  (Q  HI  -  >, 

*  C  §  <0 

A)  0)  Jj 

ft  >  £  3  a* 

2  **  «  fc 

*7  01  A) 

{a  id  l  a  § 

*5  ^  o  o» 

r2  'a  a 

5  q  -h 

*  ®  2  ^  £ 

•H  ^  ^  £  O 

r>  *  oc  §  X3 

X  A>  -f  nj 

h  o  «  4. 

bU  A»  £  5  “? 


U  4>  £ 

v£>  aft 


-  w  ♦-» 

I  Sf-H  o  o 

-  Is  -  3 

J  i  r 

*J  O  «  g 

•«5g«S 

?  „  s  "  O  2 

t  <  g  5  a  o 

3  •«8V.S 

o  4>  ft  H 

8  c  «  o^a 

IS 

nl  R  ti  _ 

*‘5  w  °  ® 
AJ  A>  S  O  **  ^ 

c.  -c  o  i  ? 


m  x 

in  jt 

■*r  m 

m  h- 


X  ^  "1  ?  * 

•G  ,,  *£  *-  S.  -O 

4>  &  fT 

“O  >  ^  n  0  rs 

Q)  0  rH  IJ 

c  m  t*  <u  ■“  0 

0>  OT  e  ■*■“> 

W  w  C  §  q 

4)  O  'H  o  n  4, 

L.  rH  3 

•-;  -o  m  Hu. 

-I  d)  2  CD 

(TJ  2  ‘‘fir4 

S  «  2  §  £* 

^  Q  B  y  i  § 

4)  h  £  «  -M 

-C  *■>  c  -G 

*■»  *-«  A)  '— « 

H  £  C  (J 

*J  ft  *J  A)  rH 
<ti  *  ■£  c  V 

•C  .  Am  **  O  P 

25  «  s  tj 
S  *  .5  5  ^  2 

o  j  ^  £ 
S  c  c  c®  # 

a  4)  *"  4J  m 

•H  j.  ”1  Q.  ,h 

“  ?  Mi  :  H 

Z3  s-  jc  l  4, 

4)  Q.  *J  ■«)  J 

c  a  *  -j  n 

S  u  o  -o  £ 

t  x>  afl 
M  4-  ft  41 

C  H  X3  L  ta 

1  *H  "O  H  4)  (fl  c 

La  A)  (0  *H 

3  ■*->*-'  3  «  > 

Q  03  O  n  B  <TJ 

O  *1  H  o  1} 

C  C.  »J 
-<  *j  4J  n  4> 

o  <J  ft  JS 

u  s  ra  to  f- 


1  "  t 

"£§ 

•a*c 

H  So 

2  =  ** 

s 

"5C 

4> 

>s5  5 

n  II  " 

H  c  «, 
c  2 

5  "  3 

£  4)  ’H 

»4  X  ■ 

4->  *H 
rH 

.  «  «» 

«  i*  o 
<o  J  n 

V  -C  V  • 

V  *  id  41 

Si  o 

*d  01  TJ  c 

.y  ^  <0 
c  o  a  c 
H  m  o  o 

(Q  %  »  4^ 

bO  C 

.4J  6Q  *H 

qgSS 


»  AJ  ^  ri  i  B  ^ 

■“  afl  ■  15  n  O 

ft  ft  dl 


“  4>  o  ® 
3  N  O  *» 
cr  -h  m  ® 

0)  rH 

■H  «>  2 

W  aa  H 

^  3  2  •* 


S“g 

§■3  3 

2^o 

75  &* 

•5  2? 


JC  A>  "8 
m  b  > 
•H  rH 

c  *■>  g 

o  2 

SI’S 

o  w 

(Q  O.  V) 
«  -u 
H  H 

?  *i 

OB  '** 


5  S?  c 
-1  5  i 
■3  5  2 

I  4.3J3 

N  41  £  *■> 

C  S  ^ 
ra  a  a  S 
wen  X 
i  £  3  5 
o  a  2 
_  ?J  c  H 

S^-5 


o  >  v  3  j 

iS 


«  ® 

*t2l 

V  H  >,  L 

8>  a  m  3 
o  a  ^ 
a  n 

r  a>  *h 

U  -C  £J  T3 

O  *J 

O  H  * 

*■>  *5  o 
i  O  C 


2  P 

z  c  2  £ 

aS,S  « 

I  «h  « 

8  S  go 

o  o  5i  *» 

«  u  * 

0  *;  ^  4) 

**  S  "  ** 

^  n  ft  S 

S  JO  41  3 

Sax: 

■*  «  **  t. 

o 

rj  *1  Tj 

«i  a>  i 

gS  I? 

ft  >  A) 

9»o  c 

n2y 

Q,  -Q  0) 

O  A>  4J  ** 

41  3  ■  *J 
n  M  «j 

13  9)  C 
n  b  h 
A)  rH  a 
rH  C  -H 
C  5  rH 

3  h>  4> 


Till!  6.79  MAINTENANCE  OATA  -  INERTIAL  ME ASUR (KENT  SET  CONTROL  BOXES 


NORN  UNIT  COOES 


A-4 

n/a 

A -6  T1A97  A- 7 

73A93 

AV-8 

N/A  F-A 

N/A 

P-8 

N/A 

F-1A  N/A  F-l 

N/A 

S— 3 

N/A 

ORGANIZATIONAL  LEVEL 

A/C 

FLIGHT 

HOURS 

MA/FH 

/1FM8HA  X10-3  NTTR 

HHM/NA 

NEN/HA 

HMH/FH  R.R 

0*1 

NT8F 

A-4H 

39*971 

A-6E 

87*964 

108.1  9.3  1.76 

3.90 

2.0 

.032  2.09 

146 

A-7E 

199*611 

29A.6  3.9  1.38 

2.90 

1.8 

.010  1.86 

689 

AV-8A 

19*396 

F-4J 

119*070 

F-ej 

18*317 

F-14A 

91*286 

P-3C 

129*860 

S-JA 

60*992 

INTERMEDIATE  LEVEL 

A— AN 

39*971 

A-6E 

87*  96A 

126.6  8.0  A.9A 

6.A9 

l.A 

.092 

A-7E 

199*611 

877.0  1.1  3.71 

9.26 

1  •  A 

.006 

AV-8A 

19*396 

F-AJ 

119*970 

F-9J 

18*317 

F-1AA 

91*286 

P-3C 

129*860 

S-3A 

60*992 
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FIGURE  6.78  SELECTEO  GRAPHICAL  OATA  -  INERTIAL  MEASUREMENT  SET  CONTROL  BOXES 


6.14.14  Inertial  Measurement  Set  Control  Boxes  (See  preceding  Table  and  Figure 
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TABLE  6.79  MAINTENANCE  DATA  -  ALO-XX  COMPONENTS 


MOM  UNIT  COOES 


A -A 

76731 

A-6 

76731 

A- 7 

76711 

AV-B 

N/A 

E-A 

76731 

e-b 

76731 

E-1A 

76731 

R-3 

N/A 

S-3 

N/A 

ORGANIZATIONAL  level 

A/C 

ELICHT 

HOURS 

NEHBNA 

MA.'EH 

X 10-3 

HTTR 

mmh/ma 

MEN/M A 

MMH/EH 

AM 

0*1 

MT6E 

A-4M 

39*971 

1*111.6 

0.9 

3.99 

7.0A 

2.0 

.006 

2.21 

1*078 

A-6E 

87*  96A 

21*891.0 

0.0 

1.80 

2.60 

1.6 

.000 

A. 00 

12*909 

A-7E 

199*611 

233.3 

A. 3 

2.09 

A. 26 

2.0 

.018 

2.68 

171 

AV-8A 

19*396 

E-4J 

119*070 

1*000.6 

1.0 

1.99 

8.36 

2. A 

.008 

3.29 

409 

E-8J 

18*317 

93.9 

18.6 

1.96 

A. 26 

2.2 

.079 

1.99 

94 

E-IAA 

91*286 

66.6 

19.0 

2.27 

9.47 

2. A 

.082 

2.29 

44 

P-3C 

129*860 

S-3A 

60*992 

INTERMEDIATE  LEVEL 

A-4M 

39*971 

V90.9 

1.3 

13.67 

19.39 

l.A 

.029 

A»*6E 

87»96A 

10*  9A9.9 

0.1 

6.20 

10.06 

1.6 

.001 

A-7E 

199,611 

19A.A 

6.9 

9.96 

9.12 

1.6 

.099 

AV-8A 

19*396 

E-AJ 

119*070 

396.3 

2.8 

7.9* 

10.A6 

1.3 

.029 

E-8J 

18*317 

37.7 

26.9 

9.61 

10.22 

1.8 

.271 

E-IAA 

91*286 

39.7 

29.2 

8.17 

12.69 

1.6 

.320 

P-3C  129  » 660 
S~3 A  60*992 
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table  6. bo  maintenance  oat,  -  alo>  xx  rf  converter 

WORK  UNIT  COObS 


A -A 

N/A 

A“6 

N/A 

A-7 

N/A 

AV-8 

N/A 

F-C 

N/A 

F-IA 

N/A 

P-3 

76613 

S-3 

N/A 

A/C 

FLIGHT 

HOURS 

A— AM 

35*371 

A-6E 

87,56A 

A-7E 

159*611 

AV-9A 

19*396 

F-/i  J 

115*070 

F-8J 

18*317 

F-1AA 

51*286 

P-3C 

125*860 

S-3A 

60*552 

A-AH 

35*571 

1 

€► 

w 

67*56A 

A-7E 

159,611 

AV-8* 

19*396 

F-AJ 

115,070 

F-8J 

18*317 

F-1AA 

51*286 

P-3C 

125*860 

S-3A 

60*552 

CRT ANI ZATIONAL  LEVEL 

NA/FH  0*1 

MFHBNA  XiO-3  NTTR  MHW/MA  MEK/MA  MMM/FH  RaR  HTBF 


282.8  3.5  2.71  A. 38  1.6  .016  3.92  520 


INTERMEDIATE  LEVEL 


7A0.A  1.6  0.12  0.19  1,6  ,000 


'V-' 
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6,15.2  ALQ-XX  RF  Converter  (See  preceding  Table  and  Figure  6.80) 
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Tide  6.81  MAINTENANCE  OATA  -  AlO-S*  VIDEO  LOCAL  OSCILLATOR 


A-4  N/A 

F-8  N/A 


A/C 

FLIGHT 

HOURS 

A-4M 

33,371 

A-6E 

97,564 

A-7E 

159,611 

A  V  — 8  A 

19,396 

F  — 4  J 

113.070 

F-8J 

18,317 

F-14A 

31,286 

P-3C 

123.860 

5-3  A 

60,352 

WORK  UNIT  COOES 


A-6  N/A 

A-7 

N/A 

av-8 

N/A  r -4 

N/A 

f-14  N/A 

P-3 

76614 

S-3 

N/A 

ORGANIZATIONAL 

LEVEL 

ha/fh 
MFH8HA  XI 0-3 

NTTR 

HNH/MA 

NEN/HA 

NNM/FH  R*R 

0  4  X 

NT8F 

l79«3  5.7  1.93  2,96  1.5  .017  3.24  43* 


A-4M  33.571 
A-6E  87,364 
A-7E  139,611 
A  V— 8A  19,396 
<=-4J  113,070 
F-8J  18,317 
F-14A  51,286 
B-3C  125, 260 
5-3A  60.312 


INTERMEDIATE  LEVEL 


648.8  1.5  0.16  0.X7  1.0  .000 


(;  2f>/ 


nc 


■T! 


TABLE  6.62  MAINTENANCE  OATA  -  Al»-XX  COMPONENTS 


WORK  UNIT  COOES 


A -A 

N/A 

A-6 

763L1 

763L3 

A-7 

763L1 

763L3 

763*1 

A  V-B 

N/A 

F-A 

7634.1 

763L3 

763*1 

F-8 

N/A 

F-l  A 

763LI 

76361 

f»-3 

N/A 

S-3 

766G1 

768G3 

ORGANIZATIONAL  LEVEL 

A/C 

FLIGHT 

HOURS 

HFH8MA 

MA  /  PH 

XI 0-3 

MTTR 

MtIH/MA 

HEN/HA 

HHH/FH 

RaA 

0*1 

MTIf 

A-AM 

35,571 

A-6E 

67 *  56A 

90.6 

11.0 

2. AO 

A. 69 

2.0 

.032 

2.77 

100 

A-7E 

159, 6U 

8  A  .  A 

11.9 

1.77 

3.A6 

2.0 

.0A1 

2. A3 

117 

AW-8A 

19,396 

F-AJ 

113,070 

77.8 

12.9 

3.61 

7.12 

2.0 

.  0  9  A 

3.90 

119 

F-8J 

18,317 

F-1AA 

31,286 

A8.7 

20.6 

1.57 

3.AI 

2.2 

.070 

2.09 

60 

P-3C 

123,860 

S-3A 

60,352 

35.7 

18.0 

1.7A 

3.26 

1.9 

.059 

2.77 

102 

INTERMEDIATE  LEVEL 

A-AM 

35,571 

A-6E 

87,96A 

97.0 

10.3 

A. 25 

6.18 

1.5 

•  C6A 

A-7E 

139,611 

11 A  •  A 

8.7 

3.99 

5.72 

1 .  A 

.330 

AW-8A 

19,396 

F-AJ 

115,070 

109.6 

9.5 

3,69 

3.51 

1.5 

.052 

F-8J 

18,317 

F-l  A  A 

51,286 

6C  •  6 

13.0 

A. 96 

7.63 

1.5 

.115 

P-3C 

123,860 

S-3  A 

60,552 

16.1 

10. A 

3.37 

5.A2 

1.6 

.056 
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6.15.H  ALR-XX  Coapenerta  (See  preceding  Table  and  Figure  6.82) 
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TAIL f  t.ej  maintenance  DATA  -  INFAREO  detecting  SYSTEMS#  I*  VIEWER 


WORK  UNIT  COOES 


A -4 

N/A 

A-6  N/A  A-7 

N/A 

AV-8 

N/A  F-4 

N/A 

F-8 

N/A 

F-14  N/A  F-3 

N/A 
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Naval  Air  Systaaa  Coaaand,  U.  S.  Navy,  Waahington,  D.  C. ,  April  15,  1976. 

horit  .Unit.  Coda  Manual.  U-.  S.  flaw  Series  P- 4  Aircraft.  NAVAIR  01-245FD-&. 
Naval  Air  Systaaa  Coaaand,  U.  S.  Navy,  Washington,  D.  C. ,  August  1,  197b. 

Work  Unit  Code  Manual.  JL  S.  Saw  Series  P-8  Aircraft.  NAVAIR  01-45HH-6. 
Naval  Air  Systaaa  Coaaand,  U.  S.  Navy,  Waahington,  D.  C.,  August  1,  1976. 

Work  Unit  Code  Manual,  U.  S.  Navv  Series  F-14  Alroraft.  NAVAIR  01-F-14AA-6. 
Naval  Air  Systaas  Coaaand,  U.  S.  Navy,  Waahington,  D.  C.,  April  15,  1976. 

hark  Unit  Com  Manual .  U.  a.  Navy  .fliclaauEsl  AlccoIL.  navair  oi-75pa-8. 

Naval  Air  Systaaa  Coaaand,  U.  S.  Navy,  Washington,  D .  C.,  January  15,  1976. 

Nark  Unit  Cade  Manual*.-, U.. . , SarUa  a- 3  Aircraft.  navair  oi-S3aa-«. 
Naval  Air  Systaas  Coaaand,  b.  S.  Navy,  Washington,  D,  C.,  August  1,  1974. 

tack,  .Watt,,, Bade  Manual .  U....a*JUvx.agrlta  y.-JLAlrarari.  navair  oi-v8-6.  Naval 
Air  Systaas  Coaaand,  U.  S.  Navy,  Washington,  D.  C.,  December  1,  1975. 
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APPENDIX  A 

STANDARD  WORK  UNIT  CODE  (SWUC) 
SUMMARY  REPORT 
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Enaction  3««t  laatl 
Cockpit  Oquip 


UKDim  ',FJ* 

Mtfl  «Ad  Door* 


Krtft«  3y*t*» 
Starring  3y*t*a 
LCD  Control* 


Arresting  d**r 
Catapulting  Sy*to» 
teorgoncy  Syitaa 


FLIGHT  COJTWOta 


.  ontr.i  Stic*  A**y 
Ut*-«d  Control  £y*t«a 
longitudinal  Control  Syitaa 
Clrvctional  .ontrol  Syitoa 
Flapt/dUt* 


Sptad  Irak*  oy»t*a 
'■•tng  'Syntoa 


Acer  M  or  y  Drlva  *>ystaa 
rurl  Syataa 
'obrl'-atlon  iy*tra 


rirot  r  leal  Syatom 


t  ''>C'  ’•ill’ 


wt'V  Mount 'S' u*  pan  slop 


•v-r  riant  Control  a 


ytltljn  Starting  Syaua 
Otu*t  Syitrn 

>  pro*cr  Pr**r  jap*  n**  ting 


TABLE  B-l  SWTJC  >ATREC 


I  U,  (-U33) 

uo,  m,  112 ,  U3« 
,  u klt  113 


U3«* 

UJ6,  1137.  1139 
If/A 


12,  LU5 

121,  122,  123,  i2*» 
U33.  U5 


;  13,  (-1351) 

1311,  1312,  1313 
i  Ij411-*134l4, 
1J425-#1342C, 

1321,  1322 

UW3-#13*»1? 

13421-*  13424 

13431-*  13437 

1314,  1323 

1371 

133 


1113,  U21& 


11121 

11122.  U4 
U9 


135 

136 

137 

134,  -1345 

138 

139 
1343 


14,  (-iua) 

141 

142,  14a,  14914 

143,  146,  1U91A,  14913 
147,  14010 

145,  14917,  14918 

144,  14915,  14916 
«/A 


14 

142 

1411,  143,  149 

1413,  145,  14» 

1412,  144,  14A 

1414,  146,  140,  (-14143) 
14143,  147 

If/A 


2350,  2351,  2352,  2353 
23« 


2350,  2351,  2332,  2353 


-If  M 


n,  (-ua) 

uu,  ui*.  m«,  uiT. 

1U,  113,  ut,  ufl,  u», 
(•uui) 


u,  m,  99* 

UU,  UU,  1U9/6, 
un/3.  UJl/3.  UU/3, 
UU/6,  uu 
Ulk,  1117/8,  LU9/fc, 


1  .,  Ul 

in,  uu,  im,  1131, 

1  Ml,  U31,  1161 


mi,  uu.  uti,  1113, 


Ull,  U3lA,  Uk,f  Uk9j  113k,  Uk,.  till,  116, 
U91  f 


U,  (-111) 

Ut,  116 
119,  11k 


13.  (-1363) 


13U,  13U,  1381, 


131k,  1319,  1311 


1313,  1316 
1391.  1)91.  1399 
136 

I3kl,  13U,  13U 

138 

1)7 

133.  1353.  135k 


Ik.  (-IkTfl) ,  (-1*99) 
1*1 

1*2,  1*3 
1*9,  (-1*99) 

Ikk 

1*7,  (-1*78) 

1*6 

,/A 


2300,  2301,  2301,  2301, 
23  S* 

2309 

2306 

230* 


29,  (-298) 


mm 


u,  (-m) 

ti» 

in 


27?0,  2721, 
2724 


ittm 


•TD 

*lc 


A-6i 


A*  71 


AV-V 


axb  co*niorr*) 

>i 

•>X.*r*S 

41,693 

bl.bbb 

41,491 

Mr  CnllUaalll 

uu 

tu,  ku,  m 

611 

411 

bll.  bl. 

FninvliAtlen 

4U 

kit,  kit 

613 

412 

bU.  bib 

Xoo/lUtn^fMh  Control 

1  hie 

kit,  b« 

All,  b,3 

b!3*.  b9b 

491 

Boundary  tayov  Cootrol 

4  ID 

■/A 

2/A 

I/A 

l/A 

SWCTBICAL 

42 

4* 

be*  [AM) 

42 

42 

aonoratoc  Driv*  lyoUc 

42A 

4224,  4225 

bf  lb 

481 

4811.  4219 

AC  Pooor  luoflj 

421 

>4(1,  >43 

bill,  bfj,  bfk,  |.bM) 

4221,  424 

b,13.  bf  lb ,  b,iv  »n 

DC  too nr  IumU 

UIC 

404 

622 

b*n 

422 

Xrrnr  DiotrltutiM  0/ifea 

42D 

ku 

bOf,  bus 

423 

4«4 

Ainrtft  Wiring 

•a 

406 

426 

4  22 

licwthc 

44 

44 

44 

44 

44 

tuferiw  lifting 

44A 

441 

461 

441 

44 1 

Inferior  Lighting 

441 

44# 

442 

U4j 

441.  <*4) 

KYWAUUC 

45 

b3,  (-*31bl),  (-> iMM) 

*3.  (-b 3«) 

b3.  (-6313.  b3*S.  b33t) 

45 

Mortal 

45A 

U.  (JUlkl).  (-b3»bl) 

b3*l,  >-3*3 

b51.  b34,  b3b.  (-1.313) . 

b,l.  bM 

(-*311) 

pm  FfO  nc  jr/ Aiu  1  llary 

45B 

b3*b.  b3*6 

k3J,  (-b33*) 

451 

Pnouoatie 

45C 

435 

run. 

46 

kt,  (446) 

46 

46.  (-466) 

46 

rnfemal  fuel  SyOtn 

UfA 

461,  462,  461,  465 

4611,  461,  463,  664 

461,  469.  463 

4611  4fV\  4n*.  U»t 

Kxfemal  Puol  IritM 

46l 

664,  bfe,  66C 

6612 

b65,  b6A.  b6c 

4612.  4619 

Aortal  Aofuollng  •  ft  too 

4* 

447 

',63*  b66,  b6A/»/C 

464 

464 

CKYr»1l 

47 

47,  (-4 7114) 

47 

47 

4? 

niic.  vrxLnap 

49 

6*.  (->>93) 

b9,  b3M,  (J.9,/3) 

49,  911,  (-402/4) 

4o.  (-401),  (-- »V 

flm  Detection 

49A 

491 

691 

491 

492 

Flight  Rocordor  Syotau 

490 

I/A 

694 

l/A 

2/A 

On-Alrcroft  TOot  fgulgoont 

49c 

I/A 

i/a 

2/A 

N/A 

Mr  nn*.n  Ibrbliw  Syr  war 

49t 

I/A 

6516,  4g4d 

911 

N/A 

ntvuivrB 

51 

51,  1351,  146,  45141, 

31,  492,  (•511.4) 

31,  l'b3.  Ib33,  lb73. 

51,  (-M15).  4>i 

b33bl.  b66,  1,711b 

798.  bsn,  b.*l,  bsl?. 

466,  ( -5114 ) 

rilght/ffev  iiwtnawnta 

51A 

3U,  513,  316U.  516U, 

5111,  5112,  311),  312, 

51110.  51111,  51119, 

5U1,  Ml).  5114.  \> 

513 

313 

51113 ,  51119,  5112.  5111. 

3115*  3116,  31*1 

Bngtoo  ImuruMnU 

511 

512 

31b 

5U14  51i:.3,  5111D, 

M2 

31111,  'Ulf,  *9» 

Fuol  Quantity  Irtd  Icai-on 

51C 

SlblS,  '*66 

317 

5U1A.  466 

511 

Potltlon  Indication  (IT, Is*) 

51D 

1351,  148 

516 

13b3,  lb35,  lb 7b 

*’14 .  5118 

utility  Indention  (45,47) 

5ir 

43144,  45541,  47114 

515 

51118.  5 1UC  .  4313, 

*1* 

b3*3.  bM* 

Advltory/wamlng  Indication 

519 

3lb,  (-31b») 

b99  t 

401 

ft  IftMT  WEPZNCf 

56 

36 

36,  511b 

56,  3114.  *W 

H15 

Anglo  of  Attach  rndloatlon 

56A 

561 

5114 

M14 

'  11* 

Air  Data  'annular 

560 

363 

365AO 

*629.  MAf 

*t-  1 

Attltud*  Hooding  4  Rofononeo 

56r 

561 

56X1,  560 

*;'.#5.  AA.JT1 

n mn  vnv/rivim  com* or. 

37 

37 

57 

3  * 

n  - 

r  att  nm 

Aft 

6 X 

6X,  (-67X16),  (-67X18) 

to 

♦  X 

/XT  Coo*>.nl  cation 

At 

fe 

2/A 

»/A 

t* 

lTrh 


J’*a*ffBi  nirr" 


iiMiataiWiMm'  ’van**. — ,T^r-^n - , 


table  b-3  awe  m 


SYtlW 

STD 

we 

A-te 

A.* 

A.7» 

AM- (A 

mr  *:«■. 

M 

63.  (-*150 

61,  67*15,  (-6351) 

*1.  (-*150 

6- 

UUrflssa 

6k 

6k 

* 

«k 

N/A 

Iff 

65 

63 

65,  67*16 

(5 

¥ 

uu 

u, 

** 

*6 

«* 

te 

on 

«r 

*7 

67,  (-*7*0), 

(-*TXX6),  (-*T*LS) 

*7 

*7,  (-67*) 

MUe.  Cm. 

69 

a,  tin 

a,  *75v 

f"lr 

RATIO  NAVIGATION 

71 

71 

71,  670*.  67*18 

n 

Tl 

Dirac  tlon  filter  Orouo^tet 

TU 

TU* 

7116 

TUI 

M/7 

TACAS  3«C 

71C 

T13C 

wu 

71*.  TW» 

71%.  717y 

teaolvln«  Dieter  3nuf 

71D 

M/A 

67*18 

non 

M/A 

AMM.  SlUlpMMt 

m 

n a,  ru 

?m 

rm 

rm 

RAM  tenOATIO* 

71 

T1 

7*.  (-7*915 

78*  73M 

7f 

Mar  AltlMtar  tet 

7«A 

7136.  Tttt 

7M1,  7*1* 

Tin.  7136 

7**».  7** 

Dollar  Rater  %•».  tec 

711 

to a 

7136 

7U3 

I/S 

Mtr  ktc«i  tet 

TfD 

T»J9 

7139 

7139 

I/S 

Mu-  Sat 

711 

7H9 

7**5.  7*** 

V/A 

V'S 

Aaaoc.  Btulpaimt 

Wf 

t*U,  ?tn 

7*1,  7JK 

tin 

I/t 

to* ana  (uviqatb* 

73 

T1 

73.  7191 

71,  (-T1A1/5/*) 

7? 

te»«  Caaoater  fat 

7JA 

Til,  719 

M/A 

1/A 

M/A 

IngrtUJ.  ter,  Syataa 

T» 

M/A 

7*5 

71A5 

7**  i 

Dlaa lay  Bat 

M/A 

7191 

T5A7 

79*.  ’391 

Mlac.  Saturate 

731 

M/A 

71*A 

715A.  77A» 

1/A 

Aaaoc  •  Bquloaant 

t* 

7*.  7* 

T3S» 

t*i 

I/A 

VIAFOM  CONTROL 

7*» 

7k 

71 

7*.  73A1 

7* 

Radar  Sot 

7VA 

m/a 

f/A 

73A1 

1/A 

f Ira  control  Sat 

TkC 

M/A 

I/A 

M/A 

I/A 

fuaa  otter  Control  Sat 

7k  D 

77*1 

7k% 

7776 

I'A 

am/ *3-9  »r*M« 

77» 

M/A 

M/A 

1/A 

M/A 

tetei*  telaaao  Coat.  te^a- 

7kr 

7*71,  7W 

7696 

7M7 

77% 

Aaaoc.  BnlHMmt 

7*sa 

7*sa 

rkn 

I/A 

Mlac.  fot/teulpnoC 

7kf 

I/A 

7691 

i/a 

77/3 

WKATONi  OILIWY 

75 

75 

75 

75 

Uunehara/Racte/tellJ 

m 

75*,  755,  75* 

75*.  T55 

7»,  753 

7**,  799.  7 OR 

Cun 

m 

751,  75* 

756 

799 

75  * 

fylona 

7* 

»/* 

M/A 

796 

791 

KM 

■ 

76 

76 

7* 

I/A 

KM  Sjratan/Sat/Bsuif. 

7631,  767 

7671,  7671, 

7*75.  T*Tl 

Chaff  Diapanalng  Sat 

766? 

7«5 

Tl45 

Radar  3a t 

76*3 

1/A 

M/A 

Rater  Root lv«r  Sat 

7666 

76*.  7666 

76* 

KM  Raoalvrr  Sat 

?ac 

M/A 

76a 

76* 

Aaawc.  Iqula. 

7« 

1/A 

TfiRl 

7*6,  7«3 

FHOTO/IMCOM 

77 

M/A 

I/A 

77 

77 

HOC.  SUIT.  llMTM 

90 

9* 

9Pt 

*.  (-9U) 

« 

Baaroancy  tqulo. 

91 

91 

91 

911 

91 

Dni  Chuta  fpiaat 

93 

93 

B/A 

1/A 

I/a 

‘araonnal  tquloaant 

* 

•S/A 

96 

96 

9# 

Craloaiva  Oavloaa 

97 

97 

97 

97 

rr 

) 


* 


V. 


TABLE  B“4  SWUC  MATRIX 


systw 

STD 

wir 

r-k4 

r-fij 

P-lkA 

S-JA 

Annum 

u 

U,  1*1,  168 

U,  111,  k« 

Ur  11),  (-1113/6) 

u 

Itivetart 

LU 

im,  mi.  ml,  im, 

Ull/1,  1113/7/8,  111  1/3 

Uia/ift/8,  1111,  11)1, 

uu/i,  uu/6'7,  n?, 

iia,  n),  (-uuk) 

U2)/6,  U31/3,  1133/6, 

1133/6/7,  1161.  U)l, 

mi'),  mii'-»u')9 

(-UU)) 

1161/2,  1131/3,  11)6/6 

116,  lift 

Ukl,  iVll'2 

Acres*  Doore/Ptnnla 

Ul 

Ult/3/6.  1116/7/9 

1U6/6,  1121/6,  11)1/6 

Ulk/h/9,  lll:’/l/6 

ui  i,  u <?.  n-.>. 

me.  U2i,  u?k 

U6),  11)1/3 

ll32')/6,  1166 ,  1131 

U‘  1A  -•  X151' 

windshield 

uc 

UUk 

HU 

IUJ 

mu 

Canopy 

UD 

LU.15,  HID,  U3 

121 

Oil,  us 

Wir*fol4 

111 

IM 

693 

,/A 

U9 

ruituat 

12 

li.  (-UJ) 

U.  (-HI) 

12.  (-U3) 

12 

E>oti<*  3ut  fiiatl 

12A 

122 

122 

121 

121 

Cockpit  Cqulp 

121 

m 

119 

122,  123,  Uk 

123 

uumiec  gsaa 

13 

u 

13,  (-1363) 

13 

>3 

KUJ  And  Door* 

UA 

1321,  1323 

Ul 

Ul,  132 

13),  <-ll«3) 

tUi  and  Door* 

131 

1331,  1332 

132 

1)3.  1)6 

131,  ( -1/23) 

Who*  l* /Tiro* 

13C 

13??,  1333 

13k 

133 

132',  >V» 

4r«k«  Syria* 

13  D 

13k 

135,  1372 

138 

1)61.  1)61.  1"*.  1)6) 

Clearing  3yate* 

131 

1336,  133) 

U3 

13° 

l?t 

LOO  Controls 

13 T 

131 

136,  1371,  (-1363) 

136 

13U,  UU,  UU 

A. •  routing  Goat 

130 

133 

138,  (-1383) 

13A 

137 

Catapulting  Syateai 

13H 

136 

138) 

13B 

13k 

bergsney  lyitM 

13J 

137 

1116.  136) 

FLIGHT  COITWOLg 

lk 

It.  (-166) 

16,  (-169),  (-16661) 

16 

u 

Control  Stick  Assy 

lkA 

Ikl 

Ikl,  (-1613) 

161 

ILU0-*  1UILA 

Lateral  Control  Oysts* 

ikl 

lk2 

161 

Lk2 

Ik  3 

Longitudinal  Control  System 

lkC 

lk3 

ILL 

lkk 

iUUB  luu^.iuir  '»,iur 

Lirsctional  Control  Syate* 

iWP 

Ikk 

lk3 

lk3 

16),  166 

rl.p./si.t. 

Ikl 

lk5 

1U6,  lk7,  (-lk6kl) 

1U6 

1U7,  1UA 

3  peed  Srake  flyston 

lkf 

lk6 

ikfl 

Ik? 

v'lng  L)¥i»*o  Cysts* 

lUo 

,/a 

n/k 

lift 

N/A 

•a:  [Mr 

23 

?\ 

& 

,M 

’t 

*•««•  t  •  logins 

.Mg 

.''kt,  2U1,  UJ,  2UJ, 

,’JU),  i»361.  ?WW,  Mi-\. 

•MU),  .MBS,  .Mm,  ,MI)k 

PMii,  711,  "1  .  M\  *. 

2>  Ak 

?16k 

mu 

Accessory  Dries  ^ystoa 

23  B 

2U9 

136) 

2^13 

MS  In  Fuel  Cysts* 

23C 

13M,  S3 *7 

7366,  2)6T 

?BS6,  2)VJ 

7716 

lubrication  Sys us 

21D 

likt 

1368 

tn# 

m) 

Electrical  Systea 

232 

23A9 

1369 

2329 

2719 

Ignition  Syate* 

23F 

23  AA 

236A 

23 IA 

27  LA 

Bleed  Air  Systsn 

230 

23A1 

1361 

23W 

ms 

AUWLUPY  POEP  UfTT 

2k 

«/» 

,/A 

,/A 

?U ,  ‘•a.v 

PCWEF  ?UWT  INBTL 

29 

29 

29 

29 

2^,  ,-.'OA' 

Engine  Mount/Suspnnsian 

29A 

291 

291 

291 

291,  ?'Q 

?au«r  Plant  Controls 

m 

*93 

293 

191/3,  197/8,  2* 

293 

Ignition  Starting  Syatnn 

29C 

293 

293 

295 

20k 

Jaheuat  Systan 

29D 

296 

Approach  Pw«r  C  asps  Meting 

291 

29C 

29C 

W 

BF> 


4 


<  *- 


ju*  coNDirtomu 

Ul 

61 

61,  169 

kl.  k,J 

kl.  k91/»/)/k 

Air  Conditioning 

61A 

6U,  616,  616,  617 

kU.  kU,  kl) 

6 11 

6U 

Praeouritatlon 

6is 

6ia 

klk,  kl4 

ki),  km 

6  If 

teo/H*ln/9U*h  Control 

**1C 

*•13 

619 

kl3,  kn 

413,  k9l/i/5/k 

Sound*  ry  Uyif  Control 

l<  ID 

619 

169 

t/A 

8/A 

lUKtt'CAL 

6a 

6a 

6f 

68 

68 

Oo no  rotor  Drivo 

k|A 

6  W 

621 

6811 

68111,  68118.  6fU« 

AC  ftw»r  lu#piy 

*»a* 

uaif,  6»16 

kit,  (-ktflA/tl/JT/W) 

kilt.  kM,  kill 

68116  ^  68110 

rt  Pouor  Supply 

6ac 

6213,  6(16 

km6/,i/r/» 

6819 

4*1 

h)*»r  m«tr  lout  ton  Sjmtoo 

uao 

6fU,  6119 

k»j 

k*3,  kM 

686 

Aircraft  Wiring 

6a 

6* 

6 14 

kM 

kM 

Lijrrnc 

66 

66 

66 

66 

66 

Kxwrlor  lighting 

66a 

kk. 

661 

661 

kkl 

Interior  lighting 

44* 

661 

66a 

kkt.  UkX 

668 

ktwauuc 

45 

45.  t-k53> 

k5,  (-k)llf ) 

69 

69 

Normal 

69A 

6911,  6918 

k)l 

k5U.  k513,  k5Xk 

451.  45,.  451 

liiMncy/Aui  lllory 

6» 

6913,  6916,  699 

691 

k515.  4516 

45k 

fcwunatie 

69C 

69| 

k« 

run. 

W6 

66,  (-666) 

66 

66 

66 

internal  Fu*l  Syoto* 

b  6a 

661 

ktt/3A/)/9 

661 

k6»/*n/k/3 

Cater  red  fuol  Syatte 

6*1 

6*8,  6*4.  66A.  6*C 

66A 

k<« 

66* 

Aor 1*1  Hofuallng  System 

it  nr 

4*1 

668 

k6) 

669 

UXYiW* 

67 

67 

k7.  (-k?») 

6? 

67 

Htnc.  irrtuTMt 

40 

60,  691 

49.  (-49)3 

kl,  55,  (-49»/)/Xl> 

kl,  (.491/l/l/k/f ) 

Fire  rotectlon 

UUA 

601 

691 

49D 

609,  60* 

FU#ht  Ooronfor  IjnUt 

uqn 

t/A 

k9t 

t/A 

t/A 

On-AU'raft  VMt  tqulpwnt 

60C 

t/A 

t/A 

495.  55 

t/A 

Air  ryivon  lAtrblne  flyoteea 

ItUD 

4M 

t/A 

t/A 

n 

91,  6*6 

51,  lk4k|,  k«ir,  kTt 

91,  6 Of,  h’ftl 

51.  k96.  (-511,) 

( -5119),  1V43 

Flight/!***  InotnOMnto 

91A 

9U,  9ia 

511,  51*,  (-3119) 

911.  9 It 

9111 

Engine  Irutruaent* 

n> 

916 

919 

913 

919 

Fuel  Quantity  Indication 

5 1C 

9186,  666 

916 

919# 

513 

Pnaltlon  Indication  (13,16) 

91D 

916.  917 
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APPENDIX  C 

A-7A/F-HIA  MAINTAINABILITY  DEMONSTRATION  RESULTS 


Analysis  of  the  A-7A  and  F-14A  maintainability  demonstrations  indicates  a 
mathematical  relationship  exists  between  the  maintenance  time  reported  by 
technicians  and  the  maintenance  tine  measured  by  monitors.  A  discussion  on  the 
findings  of  the  analysis  follows. 

The  A-7A  was  the  first  aircraft  to  undergo  a  formal  maintainability 
demonstration  (Reference  20).  The  demonstration  was  conducted  at  U.S.  Naval 
Air  station,  Cecil  Field,  Florida  over  a  three  month  period  in  19b7  using  six 
aircraft.  A  major  finding  of  the  demonstration  was  that  Class  2  3-M  reported 
unscheduled  MMH/FH  exceeded  Class  3  design  controllable  MMH/FH  by  approximately 
two  to  one  (Table  C-1). 

TABLE  C-1  A-7A  MAINTAINABILITY  DEMONSTRATION  RESULTS 


MAINT. 

LEVEL 

UNSCHEDULED  MMH/FH  “1 

3M 

REPORTED 

DESIGN 

MEASURED 

3M: DESIGN 

0 

3.53 

1.70 

2.08:1 

I 

1.92 

1.04 

1.84:1 

0&: 

5.45 

2.74 

1.99:1 

In  an  attempt  to  expand  on  this  finding,  a  study  effort  was  conducted  by 
Vought.  individual  maintenance  action  forms  were  re-examined  to  relate  j-M 
reported  manhours  and  elapsed  maintenance  time  with  design  measured  time.  Cost 
and  schedule  constraints  prevented  this  at  the  time  of  the  demonstration. 

During  the  three  month  demonstration  period,  788  Organizational  ("O'1) 
level  and  318  Intermediate  ("I")  level  unscheduled  maintenance  actions  were 
reported.  A  statistical  sampling  size  of  50  0-level  and  30  I-level  maintenance 
actions  were  selected  based  on  "judgement  sampling"  techniques  (Reference  5). 
Attachment  1,  Tables  1  and  2  contain  a  listing  of  the  sample  data.  Caro  was 
taken  to  Insure  the  sample  size  was  representative  of  the  actual  data  base. 
That  is,  (1)  all  forms  were  filled  out  completely  and  correctly,  (2)  for  every 
Maintenance  Action  Form  (MAF)  there  was  a  comparable  Maintainability  Analysis 
Data  Form  (MADF),  (3)  only  Class  2  contractor  responsible  maintenance  actions 
were  considered  and  (4)  an  equal  distribution  of  maintenance  auti«.  s  exis'-ed 
between  the  sample  data  and  the  actual  data  base.  The  next  step  was  to  extract 
manhours  and  elapsed  maintenance  time  from  each  form  and  apply  regression 
analysis  techniques  to  the  data. 

Figure  C-1  shows  the  results  of  one  such  analysis,  n  plot  of  MKh/ton  at. 
u  - 1  <  ■  v  e  l .  Results  Indicated  a  relationship  between  MAF  time  and  MAD!*  time. 
Correlation  was  good  and  the  sample  mean  agreed  closely  with  the  -iMu.i!  mean. 
Also,  it  appeared  the  technicians  rounded-off  their  time  to  the  n-.irort  hoir  ci 
Cali  hour.  Similar  relationships  were  developed  for  MMH/MA  at  I-level  and  lor 
KWf/MA  at  0  and  I  levels  with  good  correlation  results. 
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CLASS  2  3M  REPORTED  0-LEVEL  MMH/MA 
FIGURE  C-1  A-7A  3M  AND  DESIGN  MMH/MA  RELATIONSHIP 

A  breakdown  of  maintenance  time  into  mechanical  and  avionic  systems  was 
investigates ,  but  results  showed  little  separation  in  the  data,  Tl  is  indicated 
Navy  controllable  maintenance  time  was  roughly  the  same  whether  the  maintenance 
action  was  mechanical  or  avionic  related. 

Since  the  A-7A  demonstration,  the  ground  rules  for  maintainability 
demonstrations  and  evaluations  have  been  expanded.  The  grounl  rules  now 
include  preparation  and  cleanup  time  as  contractor  controllable  tims.  The  next 
aircraft  to  undergo  a  full  maintainability  demonstration  was  the  F-'4A. 

The  F-14A  Fleet  Supportability  Evaluation  (FSE)  was  conducted  at  U.S. 
Naval  Air  station,  Miramar,  California  (Reference  1).  From  1  tc  24  aircraft 
participated  in  the  evaluation  which  was  conducted  over  a  six  nonth  period 
(November,  1973  through  April,  1974).  During  this  time  period,  5881  O-level 
and  1303  I-level  maintenance  actions  were  reported.  Like  the  A-7A  demonstra¬ 
tion,  two  types  of  forms  were  used  to  record  maintenance  data:  (1)  an  Evalua¬ 
tion  Record  (ER)  sheet  prepared  by  maintainability  monitors  tine  (2)  a  MAF 
prepared  by  technicians.  Personnel  limitations  allowed  tne  monitoring  of  only 
b ii  of  the  maintenance  actions.  The  remainder  had  to  be  reconstr  jeted  at  the 
<>nu  of  each  day  using  MAF  data  and  past  experience  of  similar  actions.  A 
summary  of  FSE  data  collected  is  shown  in  Attachment  2,  Table  1.  f easured  data 
waa  derived  from  the  F-14A  FSE  report  (Heferenoe  1).  Reported  data  was 
extracted  from  3-M  FMSO  data  tapes  for  that  time  period  and  processed  using 
Vought  computer  programs.  A  more  detail  examination  of  F-14A  3-M.FSE  data  was 
not  possible  since  the  individual  MAF's  and  ER's  were  not  available 
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dased  on  available  A-7A  and  F-14A  demonstration  data,  it  was  possible  to 
establish  3-M  to  FSE  maintenance  time  conversions, 
showed  52 $ 
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Analysis  of  A-7A  data 
3-M  reported  O-level  MMH/MA  was  design  control  table . 
of  F-14A  data  showed  62$  of  the  3-M  time  was  design 
Table  C-2.  Assuming  the  method  of  measuring  time  was  essentially 
difference  can  be  attributed  to  preparation  and  cleanup  time 
which  was  not  counted  in  the  A-7A  demonstration. 


TABLE  C-2  REPORTED  -  VS  -  MEASURED  MMH/MA 


acr 

MAINT. 

LEVEL 

[--  UNSCHEDULED  MMH/MA”  "  I 

3M 

REPORTED 

FSE 

MEASURED 

- — - - - 

FSE : 3M 

A-  7A 

0 

3.15 

1.64 

52" 

I 

2.93 

1.87 

64? 

F-14A 

0 

5.28 

3.26 

62? 

I 

7.59 

5.92 

78? 

A  modification  to  Figure  C-1  was  made  to  include  preparation  and  cleanup 
time.  Figure  C-2  shows  this  relationship  as  a  line  drawn  parallel  to  the  A-7A 
regression  line  and  through  the  F— 1 4 A  mean  value. 
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FIGURE  C-2 


CLASS  2  3M  REPORTED  0-i.EVEL  MMH/MA 
RELATIONSHIP  BETWEEN  3M  AND  DESIGN  MAINTENANCE  TIME 


I  ' 

r  if.:  urv  C- 


w  f'  in. ui'  lor  MNH/MA  .'I-  I  —  1  * ■  v •  - :  jud  i.sv.’/hA  .1*  <  n< 

i  re!.:'  u-nships  art-  expressed  by  a  net  of  e'lv  iurm  nhowii 


|  i-.i  !in  Vi  1  EQUATION 

‘  ••  VA  ,  ]  v  0  laOfi  •  0  ‘jJ'JT  IV,! 

"  VA  j  <>  j  Y.,  021 -li  »  O  71  /O  I A  y 

•  VA  i  V  (  •  0  301*0  ♦  0C7I5  IX  : 

MA  j  I  j  V4  -  0  1G0T.  »  06A'J/  (X^! 

■VAir.  L  ‘ 

-  •  .  •  i  main  11  \  1 ««: 

^  1  fiTHou. a:i.  1  vain:  i 

r  «:■  1  ••  7mm  Mo.isured  run"  >(■  Cr  ..  V 


The  validity  - 

...  ,■>»)(;  s  ,.3^  a  ■  \ 

I  ik’Iu  y  tr:-; . 

■  ■  :  onitorr 
'■  hi*  relation;, 
red  time  is  . 

■  '.ac  is  complete, 

■e :ar  :e  time 
cn.sat  ed  for  in 
'r.  the  f.eld,  both 
according ly . 

ihc  conclusion  •  -cm  thin  anal yr i s  is  two  foM: 

i  *  t  neper  t  ft:  ;•  h  !.:  ■.  rapidly  converted  to  :•  •:  it/*  c-'-.trci;  iM  • 

the  equation:-  own  ir  Mrure  'J-3 . 

uunvirseiy,  t.c  .  equation.}  can  be  used  during  u  -vt..  :  pc.- nt  : 

convert  it; ;  inherent  maintainability  to  operational  maintainability. 


lire  raft  demonstrations  as  beinct  r>e:.*c*--:«*jii*st;v** 
vis  ■'  ;  .  It.  i«  true  i  ha  *  ..  .r  *  •  tv  ~  , 

1 .  •  .  ■  to  perform  Riainter..':.i  .  -  .•••  .  ..a  v  ■ 

:  ti.tr  measurea*.  nti  .  -t*  vr  ,  4  n 

technician's  re  per**':  t : - :  tr.e  ~ 

vnu*  •  :  job  efficiency.  v  it  dvr;:.':  atter-  w  v 

«nat  :  z  important  is  the  am  :  : 

iat-:'  >  it-  each  maintenance  •  •• 

above  equations.  Thus  if  a  job  taxes  -cr.v,er  to  ccrt-lt 
contractor  and  Navy  controllable  maintenance  time  ir.  ..reu 


Reproduced  From 
Best  Available  Copy 


C-4 


ATTACHMENT  1,  APPENDIX  C 

TABLE  1.  A-7A  MAINTAINABILITY  DEMONSTRATION  DATA  - 


0  LEVEL 
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NO. 


maint  ACTION  MALF 

level  TAKEN  CODE 

CODE 


REPORTED 


MEASURED 
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APPENDIX  D 


ADJUSTMENT  OF  SCHEDULED  MAINTENANCE  REQUIREMENTS  THROUGH  ANALYSIS 

(ASMRA) 


The  Adjustment  of  Scheduled  Maintenance  Requirements  through  Analysis 
(ASMRA)  is  a  series  of  computer  programs  used  to  process  and  display  maintenance 
data  collected  by  means  of  the  Navy's  Maintenance,  Management,  and  Material 
System  < 3— M) .  The  ASMRA  programs  are  a  produot  of  The  Naval  Aviation  Integrated 
Logistics  Support  Center  (NAILSC),  Logistics  Engineering  Department,  Patuxent 
River  Naval  Air  Station,  Maryland.  The  programs,  first  used  in  1972,  were 
developed  to  support  changes  in  the  Navy's  scheduled  maintenance  concept.  As 
usage  of  the  programs  increased,  additional  uses  were  envisioned  and  the  scope 
of  the  computer  programs  was  vastly  enlarged.  Although  the  acronym  ASMRA  still 
retains  Scheduled  Maintenance  in  its  title,  the  computer  programs  now  in  use  are 
versatile  and  diverse,  allowing  the  application  of  3-M  maintenance  data  to  a 
wide  speotrum  of  engineering  and  logistics  studies  and  problems. 

The  NAILSC  ASMRA  system  programs  differ  from  those  offered  by  the  Fleet. 
Maintenarce  Support  Office  (FMSO)  although  both  organizations  utilize  the  same 
raw  3-M  data.  The  ASMRA  system  consists  of  a  network  of  users  tied  via 
telephone  data  lines  and  remote  terminals  to  a  central  computer  located  in  San 
Antonio,  Texas.  Users  in  the  ASMRA  network  input  their  programs  and  receive  the 
output,  usually  within  a  couple  of  hours,  at  their  remote  terminal  facility. 
FMSO  is  located  in  Mechanicsburg ,  Pennsylvania,  and  reports  are  all  generated 
and  distributed  from  that  facility. 

The  core  or  basic  program  in  ASMHA  is  a  series  of  routines  called  Equipment 
Condition  Analysis  (ECA).  A  great  many  of  the  ASMRA  programs  are  run  from  a 
specially  coded  magnetic  tape  of  3-M  data  generated  in  ECA.  On  this  tape  (file) 
is  historical  maintenance  data  whicn  is  updated  monthly  using  incoming  3-M 
receipts.  Two  dates  appear  on  the  Visual  Information  Display  System/Maintenance 
Action  Form  which  are  important  toward  understanding  how  the  ASMRA  data  is 
processed  and  why  it  differs  slightly  from  the  manner  in  which  FMSO  processes 
the  same  data.  These  dates  are  the  JCN  (Job  Control  Number)  Date  and  the  Action 
Date,  and  they  differ  in  the  following  manner. 

The  date  the  maintenance  action  occurred  is  recorded  as  the  JCN  Date  while 
the  date  on  which  ail  maintenance  is  completed,  at  any  given  level  of  mainte¬ 
nance,  is  called  the  Action  Date.  The  NAILSC  updates  the  ECA  files  using  a  data 
base  of  three  consecutive  months  ending  on  the  most  recent  Action  Date  received. 
The  ECA  file  and  the  data  entered  via  updates  is  then  structured  by  JCN.  refer¬ 
ence  Figure  D-1.  (The  JCN  Includes  the  JCN  Date  as  an  integral  part  of  the 
number  and  each  JCN  is  unique  to  a  set  of  documents.)  All  maintenance  pertain¬ 
ing  to  a  particular  action,  regardless  of  maintenance  level,  including  spin-off 
sub-component  repair,  will  have  the  same  JCN.  Structuring  the  file  using  the 
JCN  allows  all  maintenance  on  that  action  to  be  grouped  together  creating  an 
auditable  trail.  Some  monthly  FMSO  reports  are  also  processed  by  JCN,  but  the 
basic  historical  files  are  structured,  over  time,  by  Action  Date.  Therefore, 
the  primary  difference  between  the  ASMRA  system  and  the  FMSO  data  is  the  con¬ 
tinual  update  of  ASMRA  files  using  a  JCN  structure  rather  than  the  FMSO  pre¬ 
ferred  Action  Date.  The  resultant  ASMRA  reports  then,  present  a  more  complete 
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I  XISTING  HISTORICAL  DATA  FILE,  STRUCTURED  BY  JCN,  IS  UPDATED 


FIWSO 


MONTH  IN  SERIES  WITH  THE  OLDER  DATA 

Figure  0  1  Historical  Fito  Gtntrttien,  ASMRA  vs  FMSO 
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ploture  of  maintenance  history,  and  chorefore,  maintenance  performed  in  a  given 
time  frame,  than  similar  FMSO  standard  reports. 


Onoe  the  ECA  data  file  is  created,  several  series  of  ASMRA  programs  utilise 
it.  One  of  these  oomputer  programs  is  the  Equipment  Cross  Index  Program  (ECIP) 
which  was"... developed  to  provide  comparative  maintenance  data  for  determining 
specifio  Maintainability  (Jfl)  inputs  to  new  procurement  programs,  and  for  com¬ 
parative  analysis  of  in-service  equipments'  performance."'  The  ECIP  differs 
from  other  data  programs  in  that  it  uses  a  Cross-Index  Code  (CIC)  rather  than 
the  Work  Unit  Code  (WUC)  to  oategorlze  equipments.  Equipment  is  treated  aocord- 
in®  t°1(func^ion  in  ECIP*  For  example,  all  oookpit  canopies  would  be  under  the 
same  ulC.  (The  CIC's  were  needed  because  the  current  WUC  system  is  not  consis¬ 
tent  in  its  assignment  of  codes  for  functional  components.)  When  all  functional 
components  are  grouped  together,  comparison  from  aircraft  to  aircraft  may  be 
made  with  some  assurance  that  the  analyst  is  oomparing  like  data. 


The  ECIP  programs  provide  output  in  tabular  and  graphical  form.  This 
handbook  utilized  only  the  tabular.  Data  was  run  for  the  time  period  July. 
1975,  through  Deoember,  1976  exoept  for  the  F-8J.  F-8J  data  was  obtained  on  the 
time  frame  July,  1974  through  Deoember,  1975  because  the  aircraft  was  being 
phased  out  during  the  later  time  period  and  a  more  oomplete,  older  baae  was 
needed.  The  tabular  data  was  supplied  to  Vought  Corporation  on  magnetic  tape  to 
facilitate  in-house  manipulation. 


Navy  3-M  data  contained  in  the  tabular  ECIP  report  for  each  CIC  and  corre¬ 
sponding  Navy  WUC  is  as  follows:  Organizational  level  Maintenance  Manhours, 
Maintenance  Actions,  Elapsed  Maintenance  Time  and  Failures;  Intermediate  level 
Maintenance  Manhours,  Maintenance  Aotions,  Elapsed  Maintenance  Time,  and  Fail¬ 
ures;  and,  Organizational  and  Intermediate  level  combined  Maintenance  Manhours, 
Maintenance  Aotions,  Elapsed  Maintenance  Time,  and  Failures.  Work  Unit  Codes  to 
be  diaoussed  in  detail  in  Seotion  6.0  of  this  Handbook  were  then  extracted  from 
the  magnetic  tapes. 


Manhours  and  elapsed  maintenance  time,  presented  in  Section  6.0  of  this 
Handbook,  as  extracted  from  ASMRA ,  are  the  total  times  reported  on  3-M  card 
types  (CT)  11,  21,  and  31  at  each  level  of  maintenance.  The  definition  of 
maintenance  action  is  drawn  from  ECIP  and,  at  Organizational  level,  is  defined 
as  one  maintenance  aotion  for  eaoh  unique  Organizational  JCN.  At  Intermediate 
level  it  is  defined  similarly  except  it  includes  not  only  each  unique  lntenm- 
diate  level  JCN,  but  also  a  count  of  Organizational  level  JCN's  worked  on  at 
Intermediate  level.  It  Is  essentially  a  count  of  3-M  CTjl's.^  "Failures 
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[reported  in  ECIP]  are  defined  as  the  number  of  maintenance  actions  confirmed  as 
failures  by  the  action  taken  codes  [sic]  1  through  9i  B,  C,  or  Z  and  a  MAL 
(Malfunction)  code  other  than  the  following  conditional  malfunctions: 


!  000 

246 

730 

801 

086 

301 

731 

803 

093 

303 

758 

804 

105 

211 

787 

805 

108 

447 

788 

806 

142 

602 

799 

878 

158 

651 

800 

931*3. 

Tables  D-1 

and  D-2  from 

Reference 

4  define  the  meanings  of  the  Action  Taken 

Malfunction 

Codes. 

The  ECIP 

data  provided 

all  the 

information  naaded  exoept  the  values  for 

average  Organizational  remove  and  replaoe  time.  Thia  information  wae  extracted 
from  the  ASMRA  BCA  series  of  oomputer  programs.  Maintenance  Actions  (MA)  and 
Elapsed  Maintenance  Time  (EMT)  were  obtained  for  only  those  maintenance  actions 
whioh  were  ooded  with  Action  Taken  Code  "R" ,  Remove  and  Replaoe,  regardless  of 
Malfunction  Code.  The  resultant  quotient  of  EMI  ■}  MA  represents  the  average 
time  experienced  to  remove  and  replaoe  a  given  pieo'e  of  equipment.  Remove  and 
replaoe  time  used  in  Section  6.0  represents  the  time  frame  January,  1975  through 
July,  1976. 
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TABLE  0-1  MALFUNCTION  (MALI  CODES 


MALFUNCTION  COOC 

MALFUNCTION  COD» 

Obi  (juv>y 

1  17  D.dmi-H .it imi/L. rmh'd 

IK)')  Oixm  Fd.imoni  or  lube  Circuit 

127  Ad|ir>: miimi l  oi  Alignment  linpinpm 

004  Low  GM  o;  Emission 

130  Changn  of  Value 

007  Arcing,  Arc»d 

135  Binding,  Stuck  or  Jammed 

008  Noisy 

*M2  Enfimt  Re,nov«d-Exc*»nve  MiinMnanc* 

009  Microphomc 

150  Chattering 

010  Poor  Focus 

*158  Launch  Damage 

020  Worn,  Stripped,  Chalet),  Frayed 

160  9roken  Wi;es,  Defective  Contact  or  Connection 

028  Conductance  Incorrect 

161  Output  incorrect 

029  Current  Incorrect 

163  Siip  Ping/Commutatoi  Failuie 

*030  Ground  Accident/lnr.ident  Damage 

167  Torque  Incoriect 

037  Fluctuates,  Freq/RPM  Unstable,  Intermittent 

169  Incorrect  Voltage 

0‘)0  Blut«r«d 

170  Conoried 

051  Fat  Is  to  Tunc/D  nfts 

177  Fuel  Flow  Inroirect 

064  Incorrect  Modulation 

180  Clogged,  Obsti ucti’d,  Plugged 

065  High  Voltage  Standing  Wave  Ratio 

181  Compiession  Low 

065  Flame  Out 

183  Magnetic  Tape  Bmki'n 

0/0  broken,  Burst,  Ruptured,  Puncttrud,  Torn,  Cut 

18b  Contamination 

080  Burned  Out  Light  Bulbs  or  Fuses 

18H  Cil.i.-ml 

*986  Improper  Handling 

190  Clark  nil,  Cra/i’d 

*087  Improper  Identification 

242  Faded  to  Optialr  Sixtci'a.  Reason  Unknown 

088  lncorrect  Gain 

*246  Improper  or  Faulty  Maintenance 

*092  Mismttchcd-Electronic  Parts,  etc 

255  No  Output  % 

*093  Missing  Part 

2S7  0(1  Color 

•105  Loose.  Damaged,  or  Stripped  Bolts,  Nuts,  Screws, 

277  Fuel  Nozzle  Coking 

Rivets,  Fasteners,  Clamps  or  Other  Common 

279  Spray  Pattern  Defective 

Hardwore 

281  High  Output,  Heading  or  Value 

106  Musing  Bolts,  Nuts,  Screws 

282  Low  Output,  Reading  oi  Value 

•108  Broken,  Faulty  or  Missing  Safety  Wire  or  Key 

290  Fails  Diagnostic/Automatic  Tests 

malfunction  code 


291  F.iils  Anm  Check 

Fin  I*.  A<  ci'pinncc  I't-.i 
29  t  F.iiK  >11  ChtM.lt 
2  94  Fill  Is  Sell-  r  r*f,l 
*301  Foreign  Object  Damage 
*303  Bird  Strike  Damage 

*304  FOD  -  Self-Inducted  by  Ingestion  of  Aircraft 
Part?,  i.e.,  Dzus  Buttons,  Rivets,  Pieces  of 
Fairing,  etc. 

3UG  Non-met;illic  Contamination  or  Dirty 
*  31  I  Hurd  Lending 
3M  Acceln.ition  Impmper 
31  /  Mot  Star  t 
3 1  /}  Una?  In  at  ion  Iniprrqxtr 

329  Slutting  Shill/Hung  Start 

330  Excessive  Hum 

334  Temperature  Incorrect 
350  Insulation  Breakdown 
3/2  Metal  in  Oil  Stramei,  Filter,  etc. 

374  Internal  Failure 

381  Leaking  -  Internal  or  External 

383  Lock -On  Malfunction 

398  Oil  Consumption  excessive 

410  Lack  of,  or  Improper  Lubrication 

416  Out  of  Round 

424  External  Power  Source 

425  Nicked  or  Chipped 
429  Peeled 

437  Improperly  Posilioned/Selected.  or  Other 
Operator  Error 

.‘ino»  (* 


MALFUNCTION  CODE 


*447  Wrong  Logic  Piogiufu  oi  ('.••mpufiM 
41  iO  Open 
4ll  7  <  »M  ill. 1 1 1 Mil 
458  Out  of  Bulanci* 

464  Ovim  speed 

481  Keyway  or  Spline  Damaged  or  Worn 
563  Sudden  Stop 
520  Pitted 

525  Pressure  Incorrect 

537  l  ow  Powei  or  Thrust 

561  Unable  to  Adjust  to  Limits 

567  H'*s!Miince  High 

568  Resistance  Low 

583  Scope  Piesent.ition  Iiuoimmi  Faulty 
585  Sheared 

599  Travel  oi  Extension  Iucoim’ci 
601  Di'tonmion 

*602  Failed,  Damaged  oi  Replaced  Due  to  Mult  unction 
of  Associated  Equipment  oi  Item 
503  Oil  m  Induction  3'  stem 
604  Manifold  Pressure  Beyond  Lunds 

606  Counter  Run-Off.  Position  Indicator 

607  No-Go  Indication;  Specific  Reason  Unknown 

615  Shorted 

617  Sulfidation 

622  Wet 

*649  Sweep  Malfunction 
*651  Air  in  System 

652  Automatic  Align  Time  Excess 
66 3  Giound  Speed  Eiioi  Excessive 
G64  Tension  Low 
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TABLE  D-1  (Continued)  MALFUNCTION  (MALI  CODES 


MAI  FUNCTION  com. 

t./»l 

41  1 

6>>i-mi  D»  .i»«i  ii.*.. 

1  *»i  Di  i.n  iiv  hlmtiri 

m.* 

N.  \  imii  i  h  i*  Ui  •!  1 

•  **.; 

lv 1  1  I  M|  *1 1  *1  »• 1  ■  lMi‘ 

u>  1 

W>  iK  N"  »*l  iinl<  .iIhmi 

R;t* 

N»*  bbui  n  >  Inp  Pulse 

UUi 

ft  in  i\,,iv  0|»n .itron 

*8/ 

H.ncl  or  Lot*’  A"erbumei  Light 

ixh 

M  inudi  Transfer  Improper 

GW) 

Shutdown  Improper 

o90 

Vibration  Excessive 

692 

Video  Faulty 

693 

Audio  Faulty 

694 

Audio  and  Video  Faulty 

696 

Syu  Absent  01  Faulty 

696 

Fluid  Low 

69/ 

P'Oift.im,  Faulty  T ape 

698 

Pioquti.i,  Faulty  Card 

/<U 

Pi  ngi  ,im  F .i< fill  •* 

tih\ 

M(*iTitii y  Pioloct 

/0‘i 

Piogiiim  Di'tm  101  .itioo 

/06 

M.igneliL.  Error 

/07 

Shot  ted  lnt«in.il 

710 

Br.iung,  F.ulmg  01  Faulty 

/ 19 

Bioken/Fi.iyud  Bonding/Ground  Wire 

/20 

Biush  Failuio/Worn  Excessively 

•730 

Loom 

•731 

Battle  Damage 

•758 

Obsolete  or  Surplus 

766 

Out  of  Specification 

MALFUNCTION  CODE 


913  Non  Repeatable  Ml  L/Intermodiate  Trim 

914  Non-Repeatabte  Idle  Trim 

916  Impending  01  Incipient  Failuie  Indicated  by 
Spectrometric  Oil  Analysis 
•J2  I  Engine  Momtormq  System  Indicates  Further 
Investigation  Requited 

922  Engine  Monitoring  System  Indicetos  Ovarttmp 
Limns  Exceeded 

923  Engine  Monitoring  System  Indicates  Early 
Impaction  Required 

*931  Accidental  or  Inadvertent  Operation,  Release,  or 
Activation 

932  Does  Net  Engage,  Lock  or  Unlock  Properly 
935  Scored,  Scatched,  Burred,  Gouged 
938  Power  Output  Dip 

955  Data  Link  High  Error 

956  Abnormal  Function  of  Computer  Mechanical 
Equipment 

95  /  No  Display 

958  Incnnect  Display 

959  Hails  tit  hand*1!  to  HnduiuUmi  Equipment 
)ti  I  High  Anode  Cuirtmt 

,  962  Low  Power  (Electionic) 

964  Poor  Spectrum 

966  RF  Window  Suck  In,  Broken  or  Cracked 
969  Cannot  Resonate  Input  Cavity 
9/0  Coolant  Leak 
97?  Damaged  Input  Probe 

973  Damaged  Output  Probe 

974  Doe*  Not  Track  Tuning  Curve 


MALFUNCTION  CODE 


780  llunt,  liurklud,  Collar, ml,  (jmitod.  Distorted,  01 
T  Willed 

/HI  lira  Leakage  E  xom.sivti 

/8?  Tire  Head  Area  Defective  Usa  Cut.  DH.immthul, 
Pimrlurad,  Worn,  etc:  ,  *1  applicable 

783  Tire  Sidewall  Damaged  or  Untm.hvn 

784  Tire  Bead  Area  Damaged  or  Debit  hvt 

785  Tire  Iritide  Surface  Damaged  or  Defective 

786  Tire  Blowout 

•787  Tire  Removal,  Normal  Wear 
788  Tire  Removal  Due  to  Other  Primary  Cause 
•799  No  Defect 

•800  No  Defect  •  Component  Removed  and/or  Re¬ 
installed  to  Facilitate  Other  Maintenance 
•B01  No  Defect  -  Removed  for  Modification 
*803  No  Defect  •  Removed  for  Time  Change 
*804  No  Defect  •  Removed  for  Scheduled  Maintenance 
*806  No  Dafect  •  Ra moved  for  Pool  Stock 
*806  No  Daftct  •  Removed  as  Part  of  a  Matched  System 
•807  No  Defect  Removal  Directed  by  Higher  Authority 
*811  No  Defect  •  Removed  Dunng  Troubleshooting 

816  Impedance  High 

817  Impedance  Low 
823  No  Start 

836  B-Pius  High 
839  B-Plus  Low 
346  Dalammatad 
•877  Transportation  Damage 
•878  Weather  Oamago 
900  Burned  or  Overheated 


MALFUNCTION  CODE 

962  Frozen  Tuning  Mechanism 

966  High  Body  Currant/Baam  Interruption 
986  High  Body  Modular  Invars# 

967  Input  Pull#  Distortion 

968  Lon  of  Vacuum 

S89  Low  Coolant  Flow  Rate 

990  No  Focus  Current 

991  Out  of  Band  Frequency 

992  Output  Pulse  Distortion 

993  Rr  Drive  Improper 

994  RF  Feed-Through  Attenuated /Distorted 

995  RF  Feed-Through  Completely  Interrupted 
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TABLE  D  2  ACTION  TAKEN  CODES 


Action  Taken  Codes  1  through  9  are  re 
MMcted  to  those  repaitahle  items  of  material 
which  have  k>#en  administratively  c>f  technically 
screened  and  found  to  be  notrepairahle  at  an 
AIMD.  (By  designated  intermediate  level  per¬ 
sonnel  authorized  *o  make  these  determinations.) 
In  keeping  with  the  philosophy  or  repair  at  the 
lowest  practicable  level,  the  AIMD  is  authorized 
>n  peilnrm  any  and  .ill  functions  fm  which  it 
O  r,  ui  can  be  grained  .iiideinly  ami  ihe 
i..j|MlnlUy  to  perform  end  meet  performance 
•.pacifications. 

1  9CM  -  Repair  Not  Authorized.  This  code 
is  used  whan  the  activity  concerned  is  not 
specifically  authorized  and  cannot  be 
authorized  repair  capability  for  an  item. 

2.  BCM  -  Lack  of  Authorized  Equipment, 

Tools,  or  Facilities.  This  code  is  used  when 
repair  is  authorized  but  cannot  be  per¬ 
formed  because  of  a  lack  of  authorized 
equipment,  tools,  or  facilities. 

3.  BCM  -  Lack  of  Technical  Skills.  This  code 

is  entered  when  repair  exceeds  skill  capability 
of  assigned  personnel  (see  also  5). 

4  BCM  -  Lack  of  Parts.  This  code  is  entered 
when  parts  are  not  available  locally  m  have 
no*  been  rei>oMod  as  available  and  shipped 
to  the  requesting  activity  to  accomplish 
repair  within  time  limits  established  by 
ex'sifing  directives. 

b.  BCM  --  Shop  Backlog.  This  code  is  entered 
whenever  excessive  shop  backlog  precludes 
repair  within  limits  specifier!  by  current' 
directive*. 

G.  BCM  Lack  of  Technical  Data.  This  code  is 
entered  when  repair  cannot  be  accomplished 
duo  to  lack  of  maintenance  manuals,  draw¬ 
ings,  etc  ,  which  describe  detailed  repair 
procedures  and  requirements 

BCM  Excess  to  Ship/Activity  Requirements. 


This  code  is  entered  when  items  of  material 
will  not  be  scheduled  for  shop  rifp.nr,  due  to 
being  in  excess  of  local  requirements  This 
determination  can  only  hr  made  by  the  lot.il 
supply  officer  and/or  higher  authority 

8.  BCM  Budgo'aiy  Limitations.  This  rode  is 
used  when  there  am  msufln  tent  fond*-  to 
expend  or  there  ,ue  limited  funds  .iv.nl. idle 
which  .nr*  lesnved  lot  iop.ui  id  items  of 
in.ncii.il  roMSidcted  to  In*  of  .i  mm  o  uniem 
pi  ini  dy. 

9  Condemned.  This  code  is  entered  when  the 
item  cannot  oe  economu  .il>y  repaired  and 
is  to  be  processed  for  condemnation, 
reclamation  or  salvage. 

All  codes  listed  below  mj\  be  used  <o r 
both  on  oi  off  equipment  work  unless  otherwise 
noted. 

A.  Item  of  Repairable  Material  or  Weaix>ns 'Sup¬ 
port  System  Discrepancy  Checkrjc/  No  Repan 
Required.  This  code  is  used  for  all  disrrepan 
cies  which  are  checker!  and  fount!  itia»  either 
the  reported  deficiency  cannot  be  duplicated, 
or  the  equipment  is  operating  within  alii >wapir 
tolerances.  Adjustments  may  lie  made  uudei 
tins  code  if  the  purpose  ot  the  adiustment  i*  to 
peak  or  optimize  |n«i for mature  When  adjust 
ments  ate  made,  the  malfunction  code  should 
reflect  the  reason  f or  the  adjustment  (e.g., 
A-127,  A- 281.  A-?82,  etc.)  If  the  purpose  of 
the  adjustment  is  to  bring  ;he  equipment 
Within  allowable  tolerances,  Action  Taken 
Code  C  should  he  used  (eg.,  C-127.  C  281. 

C  282,  eic .). 

3.  BCM  Budgetary  Limitations.  This  code  *s 
used  when  there  a»e  msuthoen;  tun  is  to 
extend  or  there  ,ne  limited  funds  a  adat -  e 
which  a»e  reserved  foi  iepair  ot  items  of 
material  considered  to  he  of  a  moie  urgent 
pi  lority 
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D-7 


TABLE  D-2  ACTION  TAKEN  CODES  (CONTINUED). 


8  Repair  and/or  Replacement  of  Attaching 
Units.  Seals,  GasWrts.  Packing,  Electrical 
('onnechons,  Wiring.  Circuits.  Tubing, 

Hnsc,  Coniunriuis.  fit  lings,  etc.,  that  ate 
not  an  iulrnt.il  jmit  of  Woi  k  Unit  Cor  ter  I 
items  01  components  .is  pm «:Ii»isikI  horn  the 
Mimilei'tiit  ri  .mil  lit  Id  in  the  supply  *ys 
tent  m  .in  MFI  stall  is  These  units  .ne  not 
•  driudicd  h\  woi  k  unit  codes  and  are 
mumally  si  connecting  link  in  a  weapons/ 
suppon  system  between  two  or  more 
components  that  do  have  WUCi  assigned. 
Therefore,  when  items  of  this  nature  are 
repaired  or  replaced,  this  action  taken  code 
is  used.  In  case  of  doubt  regarding  which 
component  to  identify  in  the  WUC  block, 
the  WUC  of  the  component  serviced  will  be 
used  (Example:  If  a  cannon  plug  to  the 
landing  gear  actuator  does  not  have  a  work 
unit  code,  the  code  for  the  landing  gear 
actuator  will  be  entered.) 

C  Repair  This  code  is  entered  when  a  rejxiiruhle 
item  of  iniiteM.il  winch  is  identified  by  WUC  is 
iciMtied.  Rcpsii  includes  cleaning,  disassem 
bly,  inspection,  reassembly,  lubrication,  and 
replacement  of  integral  jiarts;  adjustments  are 
included  in  tins  definition  if  the  purpose  of  flic 
.idjuslmont  is  to  bring  the  equipment  within 
allowable  toleiunces.  (See  also  Action  Taken 
Code  A.)  This  code  also  applies  to  the  cor 
rection  of  a  discrepancy  on  a  weapons/support 
system,  when  appropriate. 

D.  Work  Stoppage  -  Post/Predeployment.  This 
code  is  entered  to  close  out  VIDS/MAF  copy  1 
when  component  reoair  is  interrupted  upon 
completion  of  a  deployment  and  repair  is 

to  be  performed  at  anothei  facility.  (See 
NOTE,  page  G-3.) 

E.  Local  Manufacture.  This  code  is  used  to 
document  the  Iccal  manufacture  of  missile 
target  repair  parts,  special  equipment,  and 
peculiai  support  equipment.  (For  use  in 


missile  and  missile  target  activities  only  ) 

J.  Cjlibiatad  No  Adjustment  Required.  This 
code  is  used  when  an  item  is  calibrated  and 
found  serviceable  without  need  for  agist¬ 
ment.  If  the  Mem  inquires  adjustment  to 
meet  calibration  standards,  use  code  K.  ( 1  he. 
code  applies  to  PME  only.)  (See  Note,  jmije 
G-3.) 

K.  Calibrated  Adjustment  Required.  Fhis  code 
is  used  when  an  item  must  be  adjusted  to 
meet  calibration  standards.  If  the  item  needs 
repair  in  addition  to  calibration  and  adjust¬ 
ment,  use  another  code  indicating  the  proper 
maintenance  action.  (This  code  applies  to 
PME  only.)  (See  Note,  page  G-3.) 

L.  Work  Stoppage  -  Awaiting  Parts.  This  code 
is  entered  whan  a  maintenance  action  must 
be  stopped  or  delayed  while  awaiting  parts 
which  are  not  available  locally,  and  a 
component  goes  into  an  awaiting  parts 
status.  (Use  of  this  code  is  restricted  to  thn 
intermediate  level  only  or  authorised  SX 
activities.) 

N.  Work  In  Progress  Close  Out.  This  code 
is  entered  by  an  organizational  acitivity 
when  it  becomes  necessary  to  close  out  n 
maintenance  action  during,  or  at  the  end 
of  a  reporting  period  foi  any  i  cason  Tins 
code  will  tie  entered  by  an  intermediate 
maintenance  activity  to  close  out  for  any 
reason  except  awaiting  parts.  (See  Action 
Taken  Code  L). 

Codes  P  through  S  are  used  for  on  equipment 
maintenance  only. 

P.  Removed.  This  code  is  entered  when  an 
item  of  material  is  removed  and  only  the 
removal  is  to  be  accounted  for.  In  th»s 
instance  delayed  or  additional  actions  are 
accounted  for  separately.  (See  also  R.  S,  & 

T.) 
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TABLE  0-2  ACTION  TAKEN  CODES  (CONTINUED) 


0.  Installed.  This  coda  is  entered  when  an  item 
is  installed  and  only  the  installation  action 
is  10  be  accounted  for.  (See  also  U.i 

R.  Remove  and  Replace  This  code  is  entered 
when  an  item  o<  material  is  removed  due 
to  a  suspected  malfunction  and  the  same 

or  a  like  item  is  reinstalled.  (See  also  codes 
T  and  LI,  and  NOTE  on  page  G-3.) 

S.  Remove  and  Reinstall.  This  code  is  entered 
when  an  item  of  material  is  removed  to 
facilitate  other  maintenance  and  the  same 
item  is  reinstalled.  Action  Taken  Code  S  is 
limited  to  Malfunction  Codes  800,  801, 
and  804.  (See  also  Codes  T  and  U.) 

T.  Removed  for  Cannibalization.  This  Lode  is 
used  when  an  item  of  material  is  canni¬ 
balized. 

U.  Replaced  after  Cannibalization.  This  code 
is  entered  when  an  item  of  material  is  re¬ 
placed  after  cannibalization. 

V.  Troubleshoot.  This  code  is  used  when  the 
time  expended  in  locating  a  discrepancy  is 
great  enough  to  warrant  separating  the 
troubleshoot  time  from  the  reoair  time. 

Use  of  this  code  necessitates  completion  of 
two  separate  documents,  one  for  the 
troubleshoot  phase  and  one  fcr  the  repair 
phase.  When  recording  the  troubleshoot 
time  separate  from  the  repair  time,  the 
total  time  taken  to  isolate  the  primary 
cause  of  the  discrepancy  it  recorded  on  a 
separate  VIDS/MAF,  using  the  system  sub¬ 
system  or  assembly  WUC  as  appropriate. 


Z.  Corrosion  Treatment.  Includes  cleaning, 
treating,  priming  and  painting  of  corroded 
items  that  require  no  olhei  repaii.  This 
onde  is  olweys  used  when  actually  treating, 
corroded  items,  either  on  equipment  or  m 
the  shop.  Use  support  action  form  and 
applicable  code  when  reporting  painting  oi 
oorrosion  preventive  treatment. 

0.  The  numeric  0  will  be  used  in  the  action 
taken  block  on  all  source  documents 
recording  look  phase  man-hours  tor  Accep- 
tance/Trans/er.  Conditional  end  Calendar 
inspection  including  the  close  out  of  man¬ 
hours  on  the  look  phase  of  those  inspections 
at  the  end  of  the  reporting  period. 

NOTE 

The  Action  Taken  Codes  D,  J.  and  K  are 
used  only  when  the  transection  code  in  block 
A 32  of  the  VIDS/MAF  is  31  or  32.  Action 
Taken  Code  E  may  be  used  only  by  missile 
ard  missile  target  activities  to  document  the 
local  menu'acture  of  repair  pails.  Action 
Takon  Code  R  may  be  used  when  the  transaction 
code  in  block  A32  of  the  VIDS/MAF  is  11, 

18.  19,  23,  or  25.  The  use  of  action  taken 
code  "R"  with  transaction  codes  18  and  19 
should  only  be  used  for  Work  Unit  coded  con¬ 
sumable  items  which  are  time  sensitive  and/or 
require  entries  in  log  books/AESRs  such  as 
spark  plugs,  CAD  cartridges  etc.  The  use  of 
Action  Taken  Code  R  may  also  be  used  with 
transaction  code  11  by  an  assisting  Work 
Center  when  the  action  taken  code  R  is 
used  by  the  primary  Work  Center, 
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APPENDIX  E 


FACTORS  THAT  EFFECT  MAINTENANCE  MANHOUR  PER  FLIGHT  HOUR  (MMH/F'l) 


1 .  INTRODUCTION 

The  term  MMH/FK  is  used  extensively  in  maintainability  analysis  to  depict 
the  maintenance  requirements  of  a  weapon  system.  Certain  characteristics  of 
this  parameter  make  it  necessary  to  explore  some  of  the  variables  which  effect 
its  behavior. 

Variables  which  can  be  measured  and  quantified  were  selected  for  analysis. 
They  include:  failure  rate  (Mean  Flight  Hours  Between  Failures  -  MFFtbF), 
aircraft  utilization  rate,  time  and  design  characteristics.  The  relationship 
between  these  variables  and  MMH/FH  is  shown  in  Figure  E-1  and  discussed  in  this 
section . 
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Figure  E-1  Factors  Effecting  MMH/FH 


In  summary:  (1)  MMH/Fh  is  inversely  proportional  to  MFHbF  and  aircraft 
utilization.  Higher  MFHBF's  and  greater  aircraft  utilization  resc't  in  lower 
MMh/FH  expenditures.  (2)  MMH/FH  is  net  a  constant  for  a  given  aircraft  but 
instead  varies  with  time.  During  the  useful  life  of  a  weapon  system,  a 
decreasing  MMH/FH  trend  early  in  the  operational  phase  reverses  to  a  = i y 
increasing  trend  because  of  equipment  wear  out  .  (3)  MMH/FFi  is  directly 

proportional  to  aircraft  design  and  performance  characteristics.  Inherently, 
heavier  aircraft  with  higher  speeds  and  greater  thrust  require  more  ma intenanc  ■ . 


2.  MMH/FH  Versus  KFHBF 

Jit  is  recognized  that  MFHBF  drives  MMH/FH,  but  what  is  not  well  known  is 
the  numerical  relationship  between  the  two  parameters.  Figure  E-2  shows  the 
Inverse  relationship  between  these  parameters  where  lower  values  of  MFHBF 
(higher  failure  rates)  result  in  increased  maintenance  expenditures  to  restore 
the  weapon  system. 

Figure  E-2  was  derived  from  data  presented  in  the  Fleet  Weapon  System 
Reliability  and  Maintainability  Statistical  Summary  Tabulation  (RAMS)  (Reference 
9).  A  six  year  time  period  was  used  to  eliminate  any  time  trend  variations. 
Cumulative  average  values  were  plotted  for  the  Fighter/Attack/ ASW  aircraft  used 
in  this  Handbook  along  with  seleoted  helicopter  and  trainer  airoraft  to  yield  a 
better  distribution  of  the  data.  As  can  be  seen,  the  more  complex  and  heavier 
aircraft  exhibit  higher  MMH/FH  values  (lower  MFHBF'S)  while  the  simple,  light¬ 
weight  aircraft  exhibit  much  lower  MMH/FH  values  (higher  MFHBF'S). 

The  next  generation  of  complex  airoraft  will  require  significant  improve¬ 
ments  in  h  by  several  orders  of  magnitude  if  they  are  to  achieve  values 
comparable  to  present  day  helicopters/trainers.  Either  that,  or  another  defini¬ 
tion  of  "failure"  is  needed  to  differentiate  between  real  world  and  a  demonstra¬ 
tion  environment.  This  would  amount  to  developing  a  second  curve  slightly  above 
the  present. 

3.  MMH/FH  Versus  UTILIZATION  RATE 

A  second  factor  effecting  MMH/FH  is  aircraft  utilization  rate.  Studies 
have  uhown  that  MMH/FH  decreases  as  sortie  length  Increases  (Reference  16  and 
17).  Similarly,  this  also  holds  true  for  monthly  utilization  expressed  in 
flight  hours  per  month.  In  this  case,  sortie  length  remains  essentially  the 
same,  but  flights  per  month  increase.  A  typical  increase  trend  is  shown  in 
Figure  E-3  .  — 


Figure  C-3  Aircraft  Utilization 
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MEAN  I  LIGHT  HOLE  BETWEEN  FAILURE  (MFHBF) 


KtM.-oit:;  for  tlu:<  trend  can  be  attributed  to  squadron  operating  policy, 
manpower  and  availability  of  spare.**.  In  addition  a  weapon  system  hue  shown  to 
operate  mere  efficiently  In  accelerated  operating  conditions  than  in  normal 
rou I  me  flight  operations.  Manhours  spent  for  additional  servicing,  inspections 
and  i it i scheduled  maintenance  are  off-set  by  more  Might  hours  flown  thus  lowering 
MMH/FH . 

The  importance  of  this  point  becomes  evident  during  the  maintainability 
demonstration  of  a  new  weapon  system.  Under  controlled,  accelerated  testing 
conditions,  higher  than  normal  utilization  rates  are  experienced  resulting  in 
lower  than  normal  MMH/FH  values.  When  the  aircraft  eventually  becomes  opera¬ 
tional,  utilization  decreases  and  MMH/FH  increases. 

Further  study  is  required  to  determine  the  exact  relationship  between  these 
two  parameters  to  avoid  controversy  between  fleet  and  demonstration  data. 

U.  MMH/FH  Versus  TIME 

A  third  factor  effecting  MMH/FH  is  time.  Traditionally,  the  reliability 
"bathtub"  curve  is  used  to  classify  the  life  cycle  of  a  weapon  system  into  three 
phases:  infant  mortality,  useful  operating  life  and  wear  out,  Figure  E-1*. 
Predictions  are  generally  made  for  a  mature  aircraft  on  the  flat  part  of  the 
curve  which  is  characterized  by  a  constant  failure  rate. 


Figure  E-4  Theoretical  "Bethtub"  Curve 

Unfortunately,  real  world  behavior  is  not  so  simple.  Many  factors  enter  into 
the  problem  with  the  net  result  that  MMH/FH  is  not  a  constant  for  a  given 
aircraft,  but  instead  varies  significantly  with  time.  Figure  E-5  shows  a 
composite  distribution  of  MMH/FH  with  time  based  on  analysis  of  the  nine 
aircraft  used  In  this  handbook  over  a  six  year  period  (Reference  9). 
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Figure  E-5  Actual  "Bathtub"  Curve 

Analysis  shows  that  first  generation  aircraft  (F-14A,  S-3A)  tend  to  follow 
a  modified  "bathtub"  curve.  Initially,  MMH/FH  data  is  high  because  of  the  usual 
new  aircraft  problems,  i.e.,  training,  spares  deficiency,  limited  support  equip¬ 
ment,  etc.,  and  then  it  dips  to  a  low  poirt  a  few  years  after  Initial  Opera¬ 
tional  Capability  (IOC)  is  achieved.  From  this  point  on,  aircraft  maintenance 
problems  and  equipment,  wear  out  become  the  predominant  driver  of  MMH/FH  is  it 
increases  with  time.  Second  and  succeeding  generations  of  aircraft  (A-4M,  F-4.1, 
P-3C,  etc.)  start  off  at  the  low  point  in  the  curve  and  continue  to  increase. 
These  aircraft  normally  do  not  exhibit  the  new  aircraft  problems  to  the  degree 
their  first  generation  predecessors  did.  Aircraft  maintenance  problems  and 
equipment  wear  out  are  the  primary  reasons  for  the  steady  increase  in  MMH/FH. 
Sometimes  this  trend  may  level  off  four  to  six  years  after  IOC. 

Case  histories  depicting  the  exact  relationship  between  MMH/FH  and  time  are 
documented  in  Table  E-1  and  Figure  E-6.  The  cumulative  average  MMH/FH  of  each 
aircraft  over  the  given  time  period  is  also  shown. 
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TABLE  E  l 


MMH/FH  AS  A  FUNCTION  OF  TIME 


TIME 

UNSCHEDULED  MMH/FH  -  08.1 

PERIOD 

A-4M 

P.-6E 

A-7E 

AV  8A 

F-4J 

F-8J 

F  •  1 4  A 

S3A 

P-3C 

JUL  70  -  DEC  70 

- 

- 

5.74 

- 

10.87 

10.16 

- 

5.54 

JAN  71  -  JUN  71 

- 

*“ 

- 

- 

- 

- 

- 

JUL  71  -  DEC  71 

3.24 

4.87 

8.21 

- 

13.27 

11.81 

- 

- 

5.66 

JAN  72  -  JUN  72 

3  55 

7.25 

9.40 

11.38 

14.09 

11  94 

- 

- 

6.86 

JUL  72  -  DEC  72 

3.43 

12.42 

8.30 

12.74 

15.24 

15,45 

- 

5.52 

JAN  73  -  JUN  73 

4.72 

13.12 

9.14 

11.97 

17.30 

1 1.37 

33.86 

- 

6.24 

JUL  73  -  OEC  73 

4.99 

13.28 

10.63 

10.59 

1947 

1667 

36.17 

- 

6.47 

JAN  74  -  JUN  74 

4.52 

14.07 

11.14 

9.98 

21.37 

14.39 

24.76 

15.10 

7.23 

JUL  74  -  DEC  74 

4.62 

12.79 

10.34 

11.09 

20.78 

18.00 

20.54 

15.21 

7.34 

JAN  75  -  JUN  75 

5.65 

14.48 

9.65 

11.73 

20.69 

15.26 

31.45 

16.13 

7.61 

JUL  76  -  DEC  75 

4.72 

14.79 

10.67 

10.32 

20.61 

17.27 

24.77 

14.74 

8.15 

JAN  76  -  JUN  76 

5.75 

14.74 

10.84 

10.19 

21.49 

- 

27.12 

13  00 

1037 

JUL  76  -  DEC  76 

6.10 

18.10 

11.51 

14.80 

24.11 

- 

25.63 

14  03 

10  44 

CUM  AVG 

4.92 

14.83 

9.58 

11.34 

17  93 

13.69 

26.14 

14.22 

7  63 

FLIGHT  HOURS 

JUL  70  -  DEC  70 

- 

- 

37,836 

- 

52,694 

12,746 

- 

- 

10.431 

JAN  71  -  JUN  71 

- 

- 

- 

- 

~ 

- 

- 

- 

- 

JUL  71  -  DEC  71 

4,140 

87 

34,824 

- 

42,019 

9.815 

- 

- 

1  7,649 

JAN  72  -  JUN  72 

3,894 

1,335 

39,454 

1,185 

64,474 

1 2,435 

- 

- 

22,242 

JUL  72  -  DEC  72 

6.644 

2,807 

37,137 

1,688 

42,351 

9.449 

- 

- 

25.949 

JAN  73  -  JUN  73 

7,292 

4,699 

44,652 

3,231 

46.562 

10.783 

704 

30,075 

JUL  73  -  OEC  73 

6.897 

9,072 

44,396 

4,188 

42,175 

8,174 

2,375 

- 

31.881 

JAN  74  -  JUN  74 

7.666 

13,686 

41,861 

5,406 

45,171 

7.581 

6.375 

1.633 

34.816 

JUL  74  -  DEC  74 

8,000 

18.811 

45,584 

5.000 

38,219 

6,523 

9.886 

5,179 

36,997 

JAN  76  -  JUN  78 

7,623 

23,087 

66,651 

7,217 

43,325 

7,194 

9,178 

8.013 

41,856 

JUL  75  -  DEC  76 

11,273 

27,688 

49:172 

6.801 

41,027 

4,600 

14,532 

14/49 

42,507 

IAN  76  -  JUN  76 

10,247 

29,600 

54,602 

6,972 

37.130 

- 

16,995 

20.565 

37.9B5 

JUL  76  -  DEC  78 

14,061 

30,376 

66,937 

6,623 

36.913 

19,759 

21,462 

45,368 

DATA  SOURCE:  FLEET  WEAPON  SYSTEM  RAM  STATISTICAL  SUMMARY  (REF.  91 


5.  MMH/FH  Versus  DESIGN 

The  fourth  and  most  important  factor  effecting  MMH/FH  is  aircraft  design. 
Time  and  utilization  rate  effeot  MMH/FH  because  of  operating  conditions  while 
physical  size,  complexity  and  H  considerations  effect  MMH/FH  through  design. 
Inherently,  heavier  aircraft  with  higher  speeds  and  greater  thrust  require  more 
maintenance.  To  reverse  this  trend,  greater  emphasis  is  placed  on  H. 

Figure  E-7  shows  the  technique  used'  in  this  Handbook  to  determine  aircraft 
maintenance  requirements.  Baseline  MMH/FH  is  determined  by  the  Maintainability 
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Figure  E-7  MMH/FH  At  a  Function  of  Design 


Index  Model  discussed  in  Section  3*0.  The  model  yields  the  minimum  acceptable 
MMH/FH  expected  for  a  given  weapon  system  using  existing  state-of-the-art 
technology  and  average  il  effort.  Predicted  MMH/FH  is  determined  from  contractor 
estimates  for  the  new  design.  Stringent  Navy  requirements  plus  advances  in 
technology  and  correction  of  past  maintenance  problems  necessitate  the  contrac¬ 
tor  predict  'ower  MMH/FH  estimates  than  the  baseline  model  shows. 
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LIST  OF  ABBREVIATIONS  AND  ACRONYMS 


ASMRA 

ASM 

BIT 

BITE 

BMMH/FH 

GCUMS 

CIC 

CLASS  1 

CLASS  2 

CLASS  3 

CNI 

CREW 

CRUMS 

CT 

DIM 

DTC 

ECA 

ECIP 

ECS 

EMT/MA 

ENGQTY 

ER 

FI 

FIDR 
FI  IR 
I  MSO 


Adjustment  of  Scheduled  Maintenance  Requirements  through  Analysis 

Anti-Submarine  Warfare 

Built-in-Test 

Built-In-Test-Equipmsnt 

Baseline  Maintenance  Manhours  per  Plight  Hour 
Contractor  Controllable  Unscheduled  Maintenance  Summary 
Cross  Index  Code 

Customer  Reported  Gross  Maintenance 
Contraotor  Responsible  Basic  Maintenance 
Contractor  Controllable  Design  Maintenance 
Communication/Navigation/IFF  Package 
Crew  Size 

Contractor  Responsible  Unscheduled  Maintenance  Summary 
Card  Type 

Design  Induced  Malfunctions 
Design-To-Cost 

Equipment  Condition  Analysis 
Equipment  Cross  Index  Program 
Environmental  Control  System 

Elapsed  Maintenance  Time  per  Maintenance  Action 

Number  of  Engines 

Evaluation  Record 

Frequency  Index 

Frequency  Index  Defect  Ratio 

Frequency  Index  Intermediate  Level  Ratio 

Fleet  Maintenance  Support  Office 


Acronyms  1 


LIST  OF  ABBREVIATIONS  AND  ACRONYMS  (Continued) 


FUD 

KHUMS 

FSE 

FULL. 

KUS1.EN 

GENEVA 

U  KK 

l 

!  OC 
1LH 
1  H 
JCN 

K At  l ! 


ivUltlTK 

i-i-i 1 1 

hlJUN 

KW1NC1 

I.OC 

h 

MADE 

MAP 

MA/FH 

MDR 

MEN/MA 

MFHBF 

MFHBM.A 


Foreign  Object  Damage 

Fleet  Reported  Unscheduled  Maintenance  Summary 

Fleet  Supportability  Evaluation 

Internal  Fuel  Capacity 

Fuselage  Length 

Generator  Electrical  Power 

Government  Furnished  Equipment 

Intermediate  Level  Maintenance 

Initial  Operational  Capability 

Intermediate  Level  Ratio 

Infrared 

Job  Control  Number 

Auxiliary  Power  Unit  Factor 
Boundary  Layer  Control  Factor 
Drag  Chute  Factor 
Kinetic  Energy  (WTLAND  x  VMIN^) 

Gun  Factor 
vying  Sweep  Factor 
Life  Cycle  Coot. 

Mainta inability 

Maintainability  Analysis  Data  Form 

Maintenance  Action  Form 

Maintenance  Action  per  Flight  Hour 

Maintenance  Data  Reporting 

Men  per  Maintenance  Action 

Mean  Flight  Hour  Between  Failure 

Mean  Flight  Hour  Between  Maintenance  Action 
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LIST  OF  ABBREVIATIONS  AND  ACRONYMS  (Continued) 


MI 

MIDR 

MIIR 

HIM 

ML 

MMH/MA 

MMH/FH 

MR 

MSO 

MSOD 

MTTR 

N/'A 

NAILSC 

0 

O+I  MTBF 

OIM 

FOSE 

PMMH/FH 

PYLQTY 

R+R 

r 

HAMS 


S 


SAC 


Maintenance  Index 
Maintenance  Index  Defect  Ratio 
Maintenance  Index  Intermediate  Level  Ratio 
Maintainability  Index  Model 
Maintenance  Level 

Maintenance  Manhour  per  Maintenance  Action 
Maintenance  Manhour  per  Flight  Hour 
Manning  Ratio 

Maintenance  Support  Office 
Maintenance  Support  Office  Department 
Mean  Time  To  Repair 
Not  Applicable  or  Available 

Naval  Aviation  Integrated  Logistics  Support  Center 
Organizational  Level  Maintenance 

Organizational  plus  Intermediate  Maintenance  Level  Mean  Time 
Bstween  Failure 

Operational  Induced  Malfunctions 

Peculiar  Ground  Support  Equipment 

Predicted  Maintenance  Manhours  per  Flight  Hour 

Number  of  Pylons 

Remove  and  Replace  Time 

Correlation  Coefficient 

Fleet  Weapon  System  Reliability  and  Maintainability  Statistical 
Summary 

Standard  Error  of  Estimate 
Confidence  Level,  95$ 

Standard  Aircraft  Characteristics 
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SAF 

SCHED 

SWUC 

il 

THHUST 

V1DS 

V  MAX 

VMIN 

WAREA 

WRA 

WTAVIN 

WTAVUN 

WTCOM 

WTGUN 

WTLAND 

WTMT 

WTMXTO 

WUC 

3-M 


LIST  OF  ABBREVIATIONS  AND  ACRONYMS  (Continued) 
Support  Aotion  Fora 
Scheduled  Maintenance  Summary 
Standard  Work  Unit  Code 
Technology  Improvement  Index 
Thrust  per  Engine 
Visual  Information  Display  System 
Maximum  Speed  at  Altitude 
Minimum  Carrier  Approaoh  Speed 
Wing  Area 

Weapons  Replaceable  Assembly 
Avionics  Installed  Weight 
Avionics  Uninstalled  Weight 
Combat  Weight 
Gun  Weight 

Clean  landing  Weight 
Empty  Weight 
Maximum  Take-off  Weight 
Work  Unit  Code 

Maintenance,  Management  and  Material  System 


Reproduced  From 

Best  Available  Copt, 
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